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WE  RESUME 


Division  of  Fire  Control,  Washington  Office,  U.  S.  Forest  Service 

After  nearly  4  years  of  wartime  suspension,  Fire  Control  Notes 
gets  back  into  circulation  and  will  be  published  quarterly,  fulfilling 
its  mission,  we  hope,  even  more  successfully  than  before. 

About  a  year  ago  a  special  effort  was  made  to  resume  publication, 
but  the  wartime  limitations  then  placed  upon  the  form  and  content 
of  the  periodical  would  have  so  changed  its  character  that  we  decided 
to  wait  until  better  times.  Under  those  limitations,  we  would  have 
been  required  to  confine  the  contents  to  the  single  subject  of  fire- 
control  equipment. 

Now  with  a  clear  green  light,  we  can  move  ahead  with  a  periodical 
substantially  the  same  as  prewar  issues  and  cover  the  entire  field  of 
fire  control  with  the  breadth  of  expression  and  subject  matter  set 
forth  in  the  text  of  the  flyleaf  immediately  preceding  this  article. 
That  statement  will,  as  in  the  past,  express  our  editorial  policy. 
Fire  Control  Notes  will  be  distributed  to  a  mailing  list  of  about 
4,000. 

The  contents  of  this  first  postwar  issue  have  not  the  diversity  we 
or  the  readers  desire.  The  articles  run  heavily  to  equipment,  since 
for  some  time  it  was  thought  that  we  would  be  confined  to  that  cate- 
gory of  subject  matter.  What  we  lack  and  badly  need  are  expressions 
of  thought  in  the  whole  broad  field  of  fire  control — new  views  on 
our  big,  pressing  problems  and  their  solution.  If  articles  are  pro- 
vocative and  controversial,  so  much  the  better.  The  value  of  this 
periodical  will  be  determined  by  what  you  and  other  readers  con- 
tribute. Something  in  your  fire-control  thinking  and  work  is  inter- 
esting and  helpful  to  others.  "Write  it  up  and  give  other  men  some 
return  for  what  they  have  given  you. 

We  have  room  for  long  and  short  articles.  Those  familiar  with 
the  prewar  issues  will  recall  the  interesting  "shorts"  which  were 
interspersed  throughout  the  pages.  These  were  brief,  compact 
notes — 100  to  200  words — on  new  and  interesting  items.  They 
brought  sharp  focus  to  limited,  though  often  important,  aspects  of 
the  fire-control  job.    We  would  like  more  of  them. 

In  setting  up  Fire  Control  Notes  again  we  have  followed  closely 
the  original  format,  arrangement  of  articles,  and  character  of  lay-out, 
but  undoubtedly  many  readers  will  have  good  ideas  for  improvement 
and  pepping  up  the  style  and  appearance.  We  welcome  criticisms 
and  constructive  suggestions.  Special  features  or  departments 
somewhat  in  the  Reader's  Digest  style  might  add  interest  and  liveli- 
ness. Perhaps  we  could  run  a  column  on  "what's  going  on"  which 
would  carry  brief  news  items  on  special  activities,  proposals  for  new 
experiments,  unusual  equipment  developments,  or  even  ventures  in 
the  realm  of  "imagineering."  It  might  afford  an  outlet  for  what 
may  seem  to  be  wild  ideas.  A  scheme  or  gadget  is  seldom  practical 
in  its  original  form,  but  presenting  it  in  print  enables  others  to  help 
get  rid  of  the  kinks  and  perfect  it. 
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And  a  final  word  to  contributors.  We  want  your  articles  and 
contributions  badly,  but  we  make  a  special  plea  that  you  read  and 
follow  the  instructions  on  the  inside  of  the  back  cover  as  to  form  and 
illustrations  and  save  us  some  headaches.  Putting  out  this  magazine 
is  an  extracurricular  job  with  us  here,  and  we  have  neither  the  help 
nor  time  to  rewrite,  retype,  or  redraw. 

If  you  really  want  Fire  Control  Notes,  give  us  all  the  support 
possible  and  we  will  turn  out  a  creditable  periodical  which  fully  serves 
its  purDOse. 

Note  to  Contributors. — Many  contributors  or  would-be  contributors  on  fire- 
control  subjects  may  be  a  little  puzzled  as  to  whether  to  send  a  prepared  or 
prospective  paper  to  Fih.e  Control  Notes  or  the  Journal  of  Forestry.  Both 
are  now  available  to  them.  At  the  time  of  the  Equipment  Committee  meeting 
in  Washington,  January  1945,  a  joint  arrangement  was  worked  out  for  insuring 
suitable  outlets  for  ail  fire-control  subject  matter.  At  that  time  the  proposed 
Fire  Equipment  Notes  had  to  be  restricted  to  fire  equipment  items.  Under  that 
limitation  it  was  agreed  that  there  would  be  a  free  interchange  of  papers  submitted 
between  the  editor  of  Fire  Control  Notes  and  the  staff  of  the  Journal. 

The  plan  was  that  the  broader  subjects  would  be  referred  to  the  Jo(/rrw/,  with 
perhaps  a  "brief"  covering  their  content,  particularly  as  it  atfected  fire  equipment, 
to  be  printed  in  Fire  Control  Notes.  It  was  suggested,  too,  that  both  publi- 
cations carry  cross  references  on  important  developments  in  the  field  of  fire  control 
described  in  either.  The  removal  of  wartime  limitations  on  sul)ject  matter  for 
Fire  Control  Notes  now  changes  this  situation,  and  the  question  of  deciding 
where  a  contribution  should  appear  will  need  to  be  reviewed  again  with  the 
pending  successor  to  Editor  Samuel  T.  Dana  of  the  Journal  of  Forestry.  How- 
ever, the  writer  himself  can  usually  decide  pretty  well  if  he  will  keep  his  ardiencc 
in  mind.    The  two  audiences  differ  somewhat. 

Readers  of  the  Journal  are  interested  in  forest  fire  control  in  its  broader  asjiects, 
and  in  new  ideas,  methods,  and  equipment  which  have  wide  apjjlication.  How- 
ever, they  are  not  interested  in  many  of  the  mechanical  details  of  how  things  are 
made  or  done.  The  readers  of  Fire  Control  Notes,  on  the  other  hand,  are  as- 
sumed to  have  a  specialist's  interest  in  fire-control  techniques  and  are  a  better 
audience  for  subjects  in  these  categories.  A  large  proportion  are  field  men 
particularly  interested  in  things  they  can  put  to  use  in  their  e\'oryda\-  jobs.  The 
publication  serves  that  need.  But  the  editor  of  Fire  Coxthoi.  Notes  is  also 
very  much  interested  in  publishing  material  on  the  philosojihy  of  fire  control 
and  many  broader  suljjects.  The  editor  of  the  Journal  of  Foiestry  is  also  interested 
in  these  subjects  and  in  getting  better  coverage  of  administrative  and  .so-called 
"nontechnical"  fire-control  material  that  represents  progress  and  new  thinking. 
In  such  fields  many  contributions  will  be  appropriate  to  either  publication. 

For  the  most  part,  the  choice  will  be  left  to  the  writer,  l)ut  there  is  no  objection 
to  referring  any  paper  to  either  editor  with  the  request  that  it  lie  used  where  it 
seems  most  appropriate.  In  general,  a  new  idea  or  gadget  that  has  not  yet  been 
fully  tried  out  may  be  reported  in  Fire  Control  .\otes  but  is  usually  not 
regarded  as  eligible  for  the  Journal  until  some  definite  conclusions  can  be  drawn 
as  to  its  field  of  usefulness.  When  that  stage  has  been  reached,  it  may  be  eligible 
for  either,  de])cnding  on  the  author's  choice  with  the  different  audiences  in  mind. 
In  many  cases  it  will  be  worth  while  for  articles  to  appear  in  both. — A.  A. 
Brown,  Associate  Editor,  Journal  of  Forestry. 


UNIT  PROTECTION  BY  AIR  CONTROL 


Northern  Region,  U.  S.  Forest  Service 

Smoke  jumping  was  started  in  northern  Washington  in  1939.  Earl.v 
in  1940  the  new  project  was  moved  to  Montana  and  dnring  the  succeed- 
ing six  seasons  the  activity  in'ogress(>d  steadily  througli  tlie  flifficult 
experimental  stages  into  a  practical,  full-blown  operation  which  now 
serves  parts  of  JJegions  1,  4,  5,  and  G.  Now  comes  a  new  phase  of  aerial 
control.  The  air  personnel  and  facilities  are  beginning  to  take  over  the 
tasks  of  patrol  and  detection  in  addition  to  those  of  suppression.  That 
this  lias  been  done  effectively  and  economically  for  a  selected  forest 
area  is  evident  from  this  interesting  account  of  an  important  j)ioneering 
effort. 

A  thorough  test  of  airphuio  detection  of  fires  combiiiod  with  smoke- 
jtiniping  patrol  has  proven  successftil  on  some  of  tlie  most  inaccessible 
areas  of  the  national  forests  in  Region  1. 

In  former  years,  control  of  fires  by  the  use  of  smoke  jumpers  has 
proven  economical,  but  airplane  detection  was  not  entirely  feasible. 
This  made  it  necessary  to  retain  a  lookout  system  in  every  area,  even 
I  hough  better  and  faster  suppression  could  be  obtained  with  smoke 
jittnpers.    Thus  a  duplication  or  overlap  of  coverage  was  required. 

The  Continental  Unit 

The  region  in  which  air  patrol  was  tried  is  known  as  the  Continental 
Unit,  embracing  2,054,000  acres  of  remote  and  inaccessible  forest 
land  in  the  Lewis  and  Clark,  Lolo,  Helena,  and  Flathead  National 
Forests.  Elevation  ranges  from  4,000  to  9,000  feet  along  the  Continen- 
tal Divide  which  runs  north  and  south  through  the  middle  of  the 
region.  Inaccessibility  and  the  heavy  manning  required  to  give 
adeqiuite  groimd-crew  jjrotection,  along  with  low  nian-caused  fire 
occurrence,  made  it  an  ideal  unit  for  development  of  fire  control  by 
aerial  methods. 

Forty-three  lookout-firemen  positions  were  discontinued  on  the 
Continental  Unit,  and  the  money  was  set  aside  for  flying  patrol, 
training  smoke  jumpers,  etc.  The  objective  was  to  determine  whether 
better  protection  could  l)e  obtained  with  the  same  or  less  expenditure 
Nine  lookout -firemen  positions  were  retained  to  give  detection  cover- 
age to  some  of  the  areas  of  highest  fire  occiurence,  report  the  occiu- 
I'ence  and  path  of  lightning  storms,  and  furnish  data  from  which  the 
Weather  Bureau  made  special  daily  forecasts. 

In  the  1945  season,  there  were  29  fires  on  the  Continental  Unit: 
18  were  class  A,  8  class  B,  and  1  each  classes  D,  C,  and  E.  All  but  5 
were  attacked  from  the  air,  and  in  addition  smok(>  jumpers  suppressed 
one  120-acre  fire  by  groimd  attack. 

Lightning  caused  27  of  the  fires,  a  camper  1,  and  the  other,  a  class 
E  fire  which  burned  2,270  acres  on  the  extreme  boundaiy  of  the  unit, 
was  started  l)y  an  automobile  exhaust  din-ing  a  high  wind.  Altogether, 
2,413  acres  were  burned,  or  0.11  percent  of  the  area  in  the  Continental 
Unit. 
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Faster  Attack 

It  is  interesting  to  note  that  of  the  29  fires,  14  were  discovered  by 
aerial  observers,  7  by  lookouts,  and  8  by  others.  Of  the  fires  con- 
trolled with  less  than  10  acres  burned,  4  were  potentially  dangerous. 
One  fii'e — on  which  discovery,  report,  and  first  action  took  only  47 
minutes  by  aii"  control — had  an  average  perimeter  increase  of  4.4 
chains  per  hour  in  low-low  fuels .  This  fire  would  have  taken  ground  forces , 
by  conservative  estimate,  at  least  6  hours  for  the  first  attack.  The  wind 
was  1 5  miles  per  hour  and  the  burning  index  7 1  at  the  nearest  lookout. 

Another  fire  on  the  same  day  was  controlled  at  0.2  acres.  Action 
by  air  took  only  30  minutes  after  the  report  was  made.  At  least  6 
hours  would  have  been  required  by  ground  forces. 


Airplane  dcliveiing  smoke  jumper  by  parachute  to  spot  near  forest  fire. 


Two  other  fu-es,  with  a  burning  index  of  100  at  nearby  stations, 
were  controlled  on  this  day  with  total  burned  acreage  of  0.05  acres. 
These  would  have  necessitated  at  least  5  hours'  travel  by  ground  crews, 
but  air  attack  averaged  2  hours  and  30  minutes.  And  this  was  longer 
than  the  average  because  only  2  planes  were  used  to  handle  6  fires. 

Better  Protection — Less  Cost 

To  finance  this  experiment,  allotments  ordinarily  made  to  the 


forests  for  wages  were  spent  as  follows: 

Overhead  expenses   $6,  240 

Patrol  flying.  .   7,442 

Smoke  jumpers   4,  320 

Equipment  and  supplies   1,  434 

Subsistence  ^   1,  107 

Operation  of  motor  equipment  -   31.5 

Travel  expenses   165 

Total   21,023 
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It  was  demonstrated  quite  definitely  that  better  protection  in  such 
areas  as  the  Continental  Unit  can  be  obtained  by  substituting  aerial 
control  for  lookout-firemen.  At  first  glance  it  would  appear  that  no 
money  was  saved,  but  this  is  far  from  true.  Elimination  of  43  look- 
outs makes  it  unnecessary  to  maintain  lookout  structures  and  telephone 
lines  and  trails  to  these  pouits.  Many  other  trails  and  improvements 
used  for  fire  control  alone  can  possibly  be  abandoned.  There  are  also 
other  savings,  such  as  reduction  in  pack  stock  requirements,  overhead 
for  training  guards,  etc. 

It  is  likely  that  another  unit  will  be  set  up  in  the  back  countiy  of 
the  Bitterroot,  Nezperce,  Lolo,  and  Clearwater  Forests. 

Special  Fire  Swatter.- — ^The  Blackfeet  Indian  Reservation  fire  employees  con- 
sider the  fire  swatter  their  standard  tool  for  control  of  grass  fires.  They  have 
found  that  on  many  occasions,  in  order  to  make  the  fire  line  safe,  a  rake  or  similar 
tool  was  needed  to  scarify  isolated  tufts  of  grass,  dung  piles,  small  areas  of  duff, 
etc.,  which  were  holding  fire.  Finding  it  impractical  for  one  fireman  to  carry 
both  a  swatter  and  rake,  a  combination  tool  was  made  by  replacing  the  rivet 
bar  on  the  standard  swatter  with  a  scarifier  made  of  Ys-  by  1-inch  angle  iron. 
Details  are  shown  in  the  accompanying  illustration.  To  use  the  scarifier,  the 
handle  of  the  swatter  is  held  slightly  lower  than  the  position  in  which  it  is  held 
when  using  the  flail. — Charles  R.  Gerard,  Forest  Guard,  Blackfeet  Indian 
Agency,  Mont. 


The  deranl  hr>-  -waller,  -Imwum  detail       Ini.ihcil  ri\ct  l>ar  u.-nl  a-  a  -raiiticr. 


ADAPTING  ARMY  EQUIPMENT  TO  FOREST-FIRE 

FIGHTING^ 


Major  C.  A.  Rowland,  Jr. 

Air  Cori)s,  Chief  Forestry  Section,  Eglin  Field,  Fla. 

Major  Rowland,  a  forest  officer  in  Region  8,  was  commissioned  at 
the  beginning  of  the  war  and  placed  in  charge  of  the  protection  of  the 
large  area  included  in  the  A.  A.  F.  proving  ground  in  Florida.  Due 
to  almost  continual  aerial  practice,  testing  and  incendiary  bombard- 
ment, the  area  was  a  hot  one  and  its  protection  became  a  difficult  job. 
In  this  work  Major  Rowland  was  able  to  secure  most  of  the  mechanized 
units  he  thought  suitable.  His  adaptations  of  military  ecjuipment  to 
fire-control  uses  were  made  with  a  good  sense  of  design,  appreciation 
of  balance  and  loading  limitations,  and  the  best  of  mechanical  work- 
manship. His  experience  will  be  a  sound  guide  when  military  auto- 
motive equipment  is  finally  made  available  as  surplus  property. 

In  June  1940  the  Choctawliatchee  National  Forest  in  northwestern 
Florida  was  transferred  to  the  War  Department  and  became  the  Army 
Air  Forces  proving  ground,  with  headquarters  at  Eg] in  Field.  This 
area,  of  some  half  million  acres  of  extremely  sandy  soil,  is  j^rincipally 
forested  with  longieaf  pine  with  a  scrub-oak  understory.  The  area 
is  characterized  by  flat  ridges  which  break  al)ruptly  to  the  streams,  the 
majority  of  which  are  fed  from  subterraneaji  sources.  On  either  side 
of  the  streams  there  are  comparatively  narrow  swamps  with  areas  of 
"flats"  adjacent  to  the  larger  swamps  which  are  marshy,  with  a 
ground  cover  of  wire  grass. 

Prior  to  its  transfer  to  the  War  Department,  the  United  States 
Forest  Service  had  administered  this  area  since  1909.  As  fire  pro- 
tection had  been  practiced  for  many  years,  the  ground  cover  and  litter 
became  extremely  rough  and  susceptible  to  fire.  The  scrub  oak, 
prevalent  in  the  understory,  had  increased  both  in  size  and  density 
because  of  the  fire  protection. 

Forest  fires  in  this  area  are  almost  entu'ely  surface  fires,  but  because 
of  the  heavy  "rough"  and  wire  grass,  there  is  a  ra])id  rate  of  spread. 
It  was  learned  by  the  Forest  Service,  that  direct  attack  with  water 
was  the  best  method  of  stopping  the  spread  of  fu'cs  here.  Fire- 
fighting  technique  naturally  developed  aromid  water-carrying  trucks, 
followed  by  men  to  patrol  and  mop  up  the  numerous  snags  and  debris. 

Army  Equipment  Used 

When  the  War  Department  took  over  the  area,  the  fii'e-detection 
system  was  retained  and  six  K-ton  two-wheel-drive  pick-up  trucks  were 
procured  on  which  were  amounted  120-gallon  water  tanks  and  Pan- 
ama fan-belt-driven  pumps  with  the  necessary  hose  and  hand  tools. 
These  were  well-designed  units,  but  with  the  increase  in  militaiy 
operations  and  the  corresponding  increase  in  use  of  the  sand  i'oads  and 
fire  lines  by  heavy  trucks,  it  became  impossible  to  furnish  adequate 
fire  protection  to  the  area  with  these  trucks.  The  fire  occurrence 
was  increased  by  bombing  and  gmmery  missions,  despite  precautions 

'  Reprinted  in  slightly  condensed  form  from  Mechanical  Engineering,  July  1945. 
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taken  in  clearing  the  ranges  and  burning  oH'  safety  /ones  around  them. 
It  became  evident  that  trucks  capabh'  of  carrying  more  water,  which 
could  traverse  the  extremely  sandy  roads  and  operate  ou  marsliy 
lands,  were  need(>d.  The  fire  trucks  of  the  Corps  of  Engineers  w(>r(> 
designed  for  combating  structui'(>  fires,  and  the  crash  trucks  were 
specially  designed  to  fight  chemical  fires,  and  regulations  prohibited 
their  use  for  forest  fires.  The  "brush  trucks,"  designed  by  the  Corps 
of  Engineers,  were  inadequate  for  conditions  encountered,  as  they 
had  only  2-wlieel  drive  with  exposed  pumps  and  fittmgs  which  made 
them  impractical  for  cross-country  use.  The  ])umps  furnished  more 
water  than  was  oi'dinarily  needed  for  local  conditions,  where  a  small 
stream  of  water,  which  will  last  for  a  long  perio(],  is  of  prime  im- 
portance. 

In  1941,  several  available  types  of  standai'd  Ordnance  vehicles 
were  test-driven  in  an  effort  to  (letermine  the  best  all-round  vehicle  to 
convert  to  a  fire-fighting  truck  to  meet  the  needs  of  this  reservation.. 
It  was  found  that  the  1  Yi-ton,  4x4  Chevrolet  cargo  truck  with  7.50-20 
tires  was  the  best  available  vehicle  at  that  time  for  a  heavy-duty 
forest-fire  truck.  F'or  a  light  patrol  truck  to  replace  the  %-ton  two- 
wheel-drive  trucks  originally  procured,  the  Ordnance  /2-ton,  4x4 
Dodge  with  metal  cab  was  selected.  The  Panama  pumps  in.  us(>  had 
given  satisfactory  service,  furnishing  sufficient  discharge  an.d  pres- 
sure, so  these  were  used  chiefly.  The  first  truck  converted  was  a 
iK-ton  Chevrolet  4x4  cargo  truck.  Seat  frames,  tarpaulin,  and 
bows  were  removed  and  tanks,  with  a  capacity  of  500  gallons,  and  a 
new  Panama  pump  were  mounted  on  the  truck.  This  unit  proved 
superior  to  the  lighter  two-wheel-drive  pick-up  l)oth  in  its  ability 
to  reach  inaccessible  places  and  to  carry  sufficien.t  water  to  combat 
large  fires. 

The  advan.tages  of  the  Army-type  vehicles  with  their  I'ugged  con- 
struction and  four-whe(>l  drive  were  obvious,  so  all  the  fire-fightin.g 
ecpiipment  was  converted  to  four-wheel  drive,  an.d  exj)eriments  were 
nnide  with  as  many  types  of  vehicles  an.d  pumps  as  could  be  secured, 
to  determine  the  most  effective  combination,  of  chassis,  pump,  water 
tan.k,  and  n.ozzles.  The  original  )2-ton  pick-ups  were  i-<>placed  l)y 
4x4  Ordnance  )2-ton  pick-ups  with  7.50-16  tires,  to  which  the  ecjuip- 
ment  from  the  two-wheel-(hMve  trucks  was  transferred.  The  fol- 
lowin.g  report  covers  th(>  equipment  test(>(l. 

Chevrolet  1  V2-Ton  Cargo  Truck 

The  first  vehicle  to  be  adapted  was  an  Ordnance  l}2-ton.,  4x4 
(2-DT)  Chevrolet  cargo  truck  with  steel  cab  and  body.  Tanks  hav- 
ing a  capacity  of  500  gallon.s  were  moun.ted,  an.d  a  Panama  fan.-belt- 
drivei).  water  pump  with  comi^eiisating  bypass  was  installed.  This 
vehicle  is  well  adapted  for  use  as  a  heavy  fire  truck  in.  makin.g  the 
main  direct  attack  on.  forest  fires  en.countered  in.  this  locality,  with 
the  exception,  of  those  on  wii'c  grass  fiats.  Its  jwwer,  nnmeuvera- 
bility,  and  water  capacity  make  it  the  most  satisfactory  all-round 
heavy-duty  fire  truck  tested.  It  is  ca])able  of  traveUng  over  rough 
roads  and  cross  country  with  a  full  load,  except  in  flats  where  the 
muck  is  so  soft  that  it  will  n.ot  support  the  weight. 

(■,.H4449— 46  2 
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A  similar  installation  on  an  identical  chassis  was  made,  using  a 
Yale-Towne  fuel-transfer  pump,  operated  by  a  power  take-off.  This 
unit  gave  substantially  the  same  operating  efficiency  as  the  preceding 
unit,  the  essential  difference  being  the  pump.  Since  the  Yale-To^vne 
pump  was  designed  for  large  volume  discharge  at  low  pressm-e,  it 
refills  the  tank  from  natural  sources  more  rapidly  than  the  Panama 
pump,  as  two  discharge  hoses  are  used  simultaneously. 

One  of  the  trucks  converted  was  equipped  with  a  winch  mounted 
in  front  of  the  radiator,  operated  by  a  power  take-off.  This  has 
proved  very  effective  in  enabling  the  truck  to  pull  itself  or  other 
trucks  out  of  sand  or  mud. 


Chevrolet  Iji-ton  cargo  truck  showing  500-galloii  tank  and  discharge  hose  from 
Panama  pump  on  left  front  fender.  Short  hose  reduces  pressure  loss  and  is 
adequate  for  ordinary  use;  50  feet  of  extra  hose  is  carried  in  truck. 

Thrcc-Quartcr-Ton  Dodse  Weapon  Carriet 

An  Ordnance  %-ton  Dodge  weapon  cari-ier  was  converted  to  a 
forest-fire-fighting  truck  by  removing  tarpaulin,  bows,  and  seat  frame 
and  installing  a  200-gallon  water  tank  and  a  Panama  fan-belt-driven 
pump.  A  metal  cab  was  installed,  made  of  welded  tubular  steel 
covered  with  galvanized  sheet  iron.  Difficulty  was  experienced  in 
mounting  the  Panama  pump  because  of  the  location  of  the  top  water- 
hose  connection  and  geitorator.  This  was  overcome  by  making  an 
offset  adapter  for  the  base  of  the  pump  by  bolting  two  pieces  of  2- 
inch  angle  iron,  together,  oite  of  which  was  drilled  for  the  cylin.der- 
head  bolts  and  the  other  was  drilled  to  match  the  holes  in  the  base 
of  the  pump.  This  set  the  pump  out  2  inches  from  the  cylinder- 
head  bolts  and  down  2  inches  below  the  level  of  the  top  of  the  cylinder 
head  and  gave  adequate  clearance  between  the  pump  pulley  and  the 
radiator  hose. 

Tliis  vehicle  handles  better  than  the  )2-ton  pick-up  and  its  very 
short  wheel  base  makes  it  higlily  maneuverable  in  the  woods.  It  has 
ample  power,  and  its  large  tires  (O.OO-lfi)  and  four-Avheel  drive  give  it 
better  traction  and  more  road  clearance  than  the  )^-ton  pick-up.    It  is 
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able  to  travel  in  more  swampy  conditions  than  can  either  the  }^-ton  or 
iK-ton  trucks.  While  the  %-ton  truck  has  been  used  in  primary  at- 
tack, it  has  less  water  capacity  than  the  1/2-ton  truck  and  is  better 
suited  as  a  secondary  truck,  following  one  of  larger  capacity.  When 
the  fire  weather  is  not  extremely  bad,  this  truck  can  replace  a  iK-ton 
truck.  It  is  the  best  all-purpose  "liglit"  truck  tested.  Tests  demon- 
strated that  200  gallons  is  the  largest  volume  of  water  that  can  be 
mounted  on  this  type  vehicle  without  excessive  overloading.  With 
this  volume,  two  exti-a  spring  leaves  had  to  be  inserted  in  each  of  the 
rear  springs.  The  improvised  cab  without  glass  makes  it  less  desirable 
for  the  driver  because  of  exposure  to  heat  and  smoke,  but  being  open 


pump.  Tool  boxes  replaced  seat  frames.  The  pumping  tmit  is  a  type  A-6 
fuel-transfer  unit,  used  as  an  auxiliary  fire  pump. 

allows  the  hose  man  to  operate  the  hose  from  the  seat.  It  is  not  well 
adapted  to  the  installation  of  radio  because  it  does  not  sufficiently 
protect  the  equipment  from  weather. 

Onc-Half-Ton  Dodge  Pick-Up 

The  standard  Ordnance  }^-ton,  4x4  Dodge  pick-up  with  metal  cab 
made  a  desu-able  substitute  for  the  original  )^-ton  pick-ups.  Tar- 
paulin, bows,  and  seat  frames  were  removed  from  the  truck  and  the 
equipment  was  transferred  from  the  two-wheel-drive  pick-up  with 
only  minor  modifications.  It  performed  as  well  as  the  original  j^-ton 
pick-up  truck,  and  the  larger  tires  (7.50-16)  and  four-wheel  drive 
enabled  it  to.  operate  on  terrain  on  which  the  4x2  truck  could  not 
travel.  The  rugged  construction  reduced  the  damage  to  the  vehicle 
when  traveling  tlirough  heavy  brush  to  a  minimum.  This  truck 
handled  its  load  so  well  that  larger  tanks  were  installed  with  satis- 
factory results.  Although  the  original  tanks  had  a  capacity  of  only 
120  gallons,  175-  and  200-gallon  tanks  were  tested.    The  rated  capac- 
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Dodge  J-i-toii  j)ick-ui)  Iruck  (■(|ui])p('ci  willi  120-km11()ii  (aiik,  radio  installation, 
hand  tools,  and  discharge  hose  mounted  on  left  front  fender. 


ity  of  the  vehicle  was  exceeded,  but  it  was  found  that  good  perform- 
ance coukl  be  obtained  when  a  175-gallon  tank  made  of  %2-inch  sheet 
iron  was  installed.  The  200-gallon  tanks  made  of  heavier  material 
were  found  to  be  impractical. 

This  vehicle  is  primarily  used  for  forest  patrolling  and  as  a  secondary 
truck.  Its  effectiveness  as  a  patrol  truck  is  greatly  increased  by  in- 
stallation of  a  two-way  FM  radio  to  keep  the  dispatcher  informed  as 
to  the  progress  of  fires  and  in  reporting  unusual  conditions  encountered. 

The  small  water  supply  limits  its  effectiveness  in  furnisliing  the  main 
direct  attack  on  large  fu'es  without  support.  Its  best  use  in  fu'e  fight- 
ing has  been  that  of  a  secondary  unit  to  follow  the  larger  trucks  to 
prevent  break-overs  or  handle  small  fu'es  which  blaze  up  after  the 
larger  trucks  have  passed.  Using  the  pick-up  as  a  secondary  truck 
reduced  the  number  of  men  required  for  patrolling  and  mopping  up 
fires. 

This  truck  does  not  have  quite  the  maneuverability  or  speed  of  the 
two-wheel-drive  pick-up.  As  it  gets  older  the  steering  becomes  stiff er 
and  there  is  more  front-wheel  vibration,  causing  greater  wear  on  the 
front  tires.  Operating  these  vehicles  on  sand  roads  necessitates 
frequent  replacement  of  universal  joints,  particularly  on  the  front 
drive  shafts.  The  hydraulic-brake  tubes  are  exposed  and  are  fre- 
quently damaged  in  cross-country  operation.  The  truck  makes  a 
satisfactory  all-round  patrol  truck,  but  is  underpowered  for  the  job 
it  is  performing.  The  54-ton  weapon  carrier  would  be  a  much  more 
satisfactory  patrol  truck  if  it  had  an  enclosed  cab. 

Since  the  tank  capacity  is  limited,  experiments  were  made  with 
smaller  nozzle  openings  to  conserve  water.  With  the  0.25-inch  tip, 
the  120-gallon  tanks  lasted  only  7  to  10  minutes,  which  is  not  sufficient 
time  to  corral  even  small  fires.  It  was  found  that  good  streams  of 
water  were  furnished  with  a  properly  designed  tip  having  an  opening 
of  only  0.14  inch.    With  this  tip,  the  water  supply  lasted  more  than 
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twice  as  long  and  was  practically  as  effective  in  stopping  fires,  since 
increased  pressure,  created  by  the  reduction  of  the  size  of  the  tip, 
caused  the  water  to  be  broken  down  into  finer  droplets,  approachmg 
fog,  which  gives  more  efficient  utilization.  The  small  tips  so  increased 
the  effectiveness  of  the  water  sujjply  on  the  pick-up  trucks  that 
they  were  equipped  only  with  that  size  tip.  The  same- conservation 
of  water  was  api)lied  to  the  larger  trucks  by  ecpiipping  each  with 
two  tips,  the  0.i4-inch  tip  being  used  on  all  fires  except  at  the  heads 
of  large  fires  and  during  conditions  which  nia(U'  small  tips  inadequate. 

Quarter-Ton  Reconnaissance  (Jeep) 

The  vehicle  test(>(l  was  a  standard  J^-ton,  4x4  Willys  reconnais- 
sance (jeep),  equipped  with  G. 00-1 6  tires.  In  converting  the  jeep 
to  a  light  fire-fighting  and  patrol  vehicle,  a  40-gallon  pressure  tank, 
salvaged  from  a  soda-acid  fire  extinguisher,  was  mounted  horizon- 
tally immediately  behind  the  front  seats.  This  location  was  selected 
so  that  the  weight  would  be  as  far  forward  as  possible  to  distribute 
tlie  load.  On  this  tank,  a  tire-tube  valve  was  installed  so  that  air 
pressure  could  be  applied  to  force  the  water  out.  In  addition,  a 
15-pound  carbon-dioxide  (CO2)  cylinder  was  installed  so  that  the  pres- 
sure could  be  maintained  as  the  water  was  forced  out.  A  valve  is 
located  to  control  the  flow  of  water  to  a  50-foot  /4-inch  hose.  The 
nozzle  was  reduced  to  /le-inch  opening.  A  pressure  gage  and  pressure- 
relief  valve  w^ere  installed  for  safety.  The  tank  can  be  refilled 
through  the  refill  opening  or  by  use  of  vacuum.  A  vaccum  line  was 
run  to  the  intake  manifold  of  the  engine,  using  )4-inch  gasoline-type 
fittings  with  }4-inch  copper  tubing.  A  control  valve  was  mounted 
on  the  tank  and  the  bleeder  valve  installed  to  trap  moisture  which 
can  be  drawn  oft"  as  necessary.  When  th(>  vacuum  refiller  is  used, 
the  discharge  hose  becomes  the  suction  hose. 

Thirty-five  gallons  of  water  are  ordinarily  used,  allowing  approxi- 
mately a  5-gallon  capacity  for  head  space.    Pressure  on  the  tank 


Jeej)  and  J^-toii  jeej)  trailer  in  which  Pacific  marine  pumper,  1,000  feet  I'a-ineh 
hose,  and  accessories  are  mounted. 
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is  ordinarily  kept  at  75  pounds,  being  put  in  by  any  air  hose  or  hand 
pump.  As  this  will  not  discharge  all  of  the  water,  the  pressure  is 
maintained  by  periodically  opening  the  valve  slightly  on  the  CO2 
cylinder  until  the  operatiag  pressure  of  approximately  40  pounds  is 
reached.  The  use  of  compressed  air  to  build  up  the  origmal  pressure 
reduces  the  amount  of  carbon  dioxide  needed.  Fifteen  pounds  of 
carbon  dioxide  wUl  discharge  the  tank  5  times.  With  a  nozzle  having 
a  Ke-inch  opening  at  an  average  of  40-pound  pressure,  the  water  supply 
will  last  40  minutes  and  produce  a  thin  stream  which  can  be  sprayed 
35  feet.  By  using  the  motor  vacuum  and  the  hose  without  a  nozzle, 
the  water  can  be  replaced  in  the  tank  by  vacuum  in  approximately 
4  minutes  under  normal  conditions. 

The  jeep  has  been  used  for  all  types  of  patrol  activities  and  is 
especially  good  at  reaching  normally  inaccessible  places  on  the  reser- 
vation. Its  most  spectacular  use  has  been  as  a  reconnaissance  car  for 
a  fire  "boss"  on  large  fires  from  which  he  can  watch  the  operations 
and  make  necessary  reconnaissance  to  determine  the  action  to  be 
taken.  With  its  water  tank,  it  is  especially  useful  in  this  capacity 
as  it  can  be  used  to  put  out  any  break-overs  that  may  be  encountered 
by  the  fire  "boss"  while  on  reconnaissance.  It  is  very  eft'ective  in 
combating  lightning  fires  as  it  can  reach  almost  any  place,  and  the 
amount  of  water  carried  is  sufficient  to  handle  small  fires  under  normal 
conditions.  It  can  operate  on  softer  ground  than  any  other  vehicle 
tested.  The  jeep  can  pull  the  1-ton  cargo  (tool)  trailer  or  the  1-ton 
250-gallon  water  trailer,  but  these  are  ordinarily  pulled  by  }^-ton  or 
larger  trucks.  It  is  the  ideal  vehicle  for  pulling  the  jeep  trailer  carry- 
ing the  Pacific  Marine  Pumper.  The  only  difficulty  encountered  in 
operating  the  jeep  in  thick  scrub-oak  woods  is  the  damage  to  the  top. 
However,  rips  which  usually  occm*  near  the  bows  can  be  easily  re- 
paired by  a  shop  equipped  to  handle  canvas. 

Trailers 

The  large  acreage  of  land  under  protection  made  it  deshable  to 
motorize  all  fire-fighting  equipment  possible.  In  order  to  make  fii-e 
tools  and  special  equipment  readily  available  for  dispatch,  use  was 
made  of  Army-type  trailers.  All  of  the  trucks  are  equipped  with 
trailer  hitches,  so  towing  presented  no  problem. 

The  Nash-Kelvinator  1-ton,  two-wheel  cargo  trailer  made  an  excel- 
lent portable  fire-tool  .box.  Three  of  these  units  were  equipped  and 
located  at  strategic  places  for  most  efficient  use.  Each  was  equipped 
with  a  complete  assortment  of  hand  tools  for  50  men.  All  tools  have 
distinctive  markings  so  they  can  be  replaced  on  the  proper  vehicle 
after  use.  These  kits  have  saved  much  lost  time  in  handling  tools, 
and  immediately  after  fires  they  are  made  ready  for  future  use.  The 
tarpaulin  and  tool  boxes  on  the  trailers  protect  them  from  damage  or 
weather.  The  50-man  kit  consists  of  the  following  tools: 
10  rakes,  asphalt.  4  pumps,  back  pack. 

10  hoes,  council.  4  lanterns,  kerosene. 

15  shovels.  1  burner  (back-fire  torch). 

2  saws,  cross-cut.  1  pair  snaking  tongs. 

4  axes. 

The  1-ton,  250-gallon  Lavine  two-wheel  water  trailer  has  been  used 
without  change  as  an  auxiliary  water  supply  to  refill  fire  trucks  and 


FIRE  CONTROL  NOTES 


13 


fui-iiish  drinking  water  to  fire-fighting  crews.  In  cases  where  fii'c 
fighting  was  on  open  hxnd,  or  where  buildings  or  targets  were  pro- 
tected, these  trailers  have  carried  an  auxiliary  water  supply  dnectly 
to  the  fire  behind  pick-ups  and,  when  the  tank  supply  of  the  pick-up 
was  exhausted,  the  water  was  pumped  from  the  trailer  directly  onto 
the  fire  by  use  of  a  long  suction  hose  from  the  pump  to  the  trailer. 

The  750-gallon  four-wheel  trailer  tank  is  used  as  an  auxiliary  water 
supply  on  large  fires  and  to  furnish  water  for  the  Pacific  Marine 
Pumper  when  it  is  operated  away  from  a  natural  water  supply.  Use 
has  been  made  in  refilling  fire  trucks  at  fires,  where  the  water  is 
pumped  from  the  trailei-  into  the  truck  by  a  No.  325  engineer  brush 


The  750-gallon  four-wheel  trailer  tank  drawn  by  V/i-ton  truck. 


truck,  the  Pacific  Marine  Pumper,  or  type  A-6  fuel-transfer  unit. 
This  trailer  has  been  used,  towed  by  a  l}^-ton  cargo  truck,  in  protec- 
tion of  buildings  or  targets,  by  installing  the  Pacific  Marine  Pumper 
in  the  bed  of  a  l}^-ton  cargo  truck  and  pumping  water  from  the  trailer. 

A  type  A-6  fuel-transfer  unit  has  been  mounted  directly  on  this 
trailer  to  increase  its  efficiency  in  refilling  trucks.  The  unit  has  a 
large  volume  discharge,  which  enables  it  to  pump  considerably  more 
water  than  the  pumps  on  most  of  the  trucks. 

The  }^-ton  jeep  trailer,  which  was  originally  designed  as  an  experi- 
mental trailer  for  use  with  the  }^-ton  reconnaissance  car  (jeep),  has 
been  adapted  to  use  as  a  carrier  for  the  Pacific  Marine  Pumper,  its 
fittings  and  hose.  The  sides  and  gates  were  made  of  plywootl  and  the 
containers  for  the  pumper  and  1,000  feet  of  hose  can  be  removed  from 
the  trailer.  Wooden  cleats  were  fastened  to  the  floor  of  the  trailer 
to  hold  each  box  in  place.  A  cover  was  made  for  the  entire;  trailer 
and  its  cargo  and  no  other  adaptations  were  necessary. 

Mobile  Fire-line  Plow  Unit 

The  Mathis  two-disk  fire-line  plow  is  the  best  tested  for  this  area. 
Used  with  the  International  tractor,  T-6  or  T-9,  this  plow  makes  a 
very  efficient  unit  for  fire-prevention  and  fire-suppression  work.  On 
fire-prevention  work,  the  T-9  tractor  is  more  desirable  as  it  has  more 
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power  and  wider  tracks  which  enable  it  to  plow  lines  faster  and  farther 
into  the  edges  of  the  swamps  and  on  more  marshy  lands.  The  T-6 
proved  to  be  a  more  desirable  tractor  for  use  with  the  Mathis  plow  in 
fire-suppression  work.  It  can  be  transported  on  a  2H-ton  truck, 
which  carries  skids  and  pulls  the  Mathis  plow  mounted  on  pneumatic 
tires.  On  suppression  work  the  plow  can  be  disconnected,  the  tractor 
unloaded  and  rehitched  to  the  plow  and  ready  for  use  in  7  minutes. 

On  fire  suppression,  this  plow  has  been  most  effective  when  follow- 
ing one  of  the  larger  water  trucks  to  plow  a  line  around  the  fire  at  the 
edge  of  the  burned  area.  This  greatly  reduces  the  number  of  men 
required  for  patrol  and  mop-up.  The  plow  is  also  used  to  prepare 
lines  from  which  backfire  can  be  started  safely  and  to  reach  plac(>s 
which  are  inaccessible  to  the  trucks.  In  wire  grass  it  is  often  possible 
to  stop  fires  with  a  plowed  line,  in  places  where  trucks  cannot  always 
be  operated. 


International  T-6  tractor  and  bulldozer  loaded  on  2^ 2-ton  G.  RI.  C.  cargo  truck 
trailing  Mathis  two-disk  fire-line  i^low. 

Specifications  of  Eqvipment  Tested 


IJ^-ton  cargo  truck 


%-ton  weapon 
carrier 


:-ton  jiick-up 


Make    

Capacity   tons 

Driving  wheels  

Tiro  size  inches 

Pump  

Tank  capacity  Rallons. 

Hose,  flischarco  inches. 

Hose,  suction.-  inches. 

Nozzle  tip  -..inches. 
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h  

4  .\  4  
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'A  
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SMOKE  MASKS  AND  GOGGLES 


Oley  Scott 
Alark  Twain  National  Forest,  U.  S.  Forest  Service 

Almost  everyone  with  experience  on  the  fire  line  remembers  instances 
where  a  flare-up  might  have  been  handled  and  the  break-over  prevented 
if  the  crew,  or  only  one  good  fire  fighter,  had  kept  on  pitching  even  for  a 
fraction  of  a  mimite.  But  the  eyes  and  lungs  couldn't  take  the  acrid 
smoke  any  longer.  The  devices  here  described  are  not  burdensome 
or  hampering,  and  if  they  were  more  generally  used,  probably  much 
less  lost  line  would  be  reported. 

In  1942,  experiments  were  begun  on  the  Mark  Twain  National 
Forest  with  the  use  of  smoke  masks  and  goggk^s  by  fire  crews  on  close- 
in  work  on  hot-spotting,  burning  out,  or  hokling  oncoming  fire  at  a 
road  or  natural  barrier. 

The  light  fuels  of  oak  leaves  and  grass  had  so  much  increased  under 
protection  that  it  was  difficidt  to  construct  and  hold  a  fire  line  on  the 
higher  danger  days  when  the  rate  of  spread  was  rapid  because  of 
strong  and  frequently  shifting  winds.  Often,  because  of  heat  and 
smoke,  crews  had  to  fall  back,  with  consequent  loss  of  fire  line, 
increased  btu-ned  acreage,  and  discouragement  of  the  fire  fighters. 

Various  types  of  gas  masks,  respirators,  and  goggles  were  used 
experimentally.  Trials  showed  that  the  smoke  masks  and  gas-proof 
goggles  permitted  firegtiards  and  fire  fighters  to  hold  a  fire  under  con- 
ditions that  would  be  intolerable  without  such  protection  from  smoke 
and  heat.  It  was  fotmd  that  protection  of  the  eyes  is  as  important  as 
of  the  nose  and  throat  and  therefore  the  goggles  mtist  be  gas-proof. 

Standard  Equipment 

The  smoke  mask  and  gas-proof  goggles  are  now  accepted  as  standard 
equipment  for  fireguards  and  initial-attack  crews  on  the  Mark  Twain 
Forest.  Seasoned  guards  carry  their  masks  at  all  times  when  on  fire 
dtity.  Local  crewmen  who  are  repeatedly  called  to  fight  fires  request 
this  device  as  part  of  their  equipment  when  hired  for  fire-stippression 
work. 

When  not  in  tise,  the  mask  is  stispended  around  the  neck  and  the 
goggles  are  pushed  up  on  the  head.  It  takes  but  a  few  seconds  to 
adjust  the  device,  which  can  be  readily  removed  from  the  face  when 
not  needed. 

Several  types  of  masks  and  goggles  that  may  be  used  in  fire  fighting 
are  mantifactin-ed.  The  Mark  Twain  Forest  has  experimented  with 
and  found  quite  satisfactory  Carter's  combination  gas  mask  and 
goggle  and  Cover's  new  gas  mask  and  gas-proof  goggles.  Cover's 
goggles  have  a  very  effective  device  for  preventing  tlie  lenses  from 
fogging  up.  Each  eye  piece  has  a  water  chamber  that  should  be 
kept  filled;  a  nod  or  shake  of  the  head  clears  the  glasses  of  moisture. 

The  Army  goggle  M-1944  is  now  being  tried,  but  until  it  is  used 
more  extensively  on  actual  fires,  no  definite  recommendations  can 
be  made. 
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HELICOPTER  HOPES  FOR  FIRE  CONTROL 


David  P.  Godwin 

Assistant  Chief,  Division  of  Fire  Control,  Washington  Office,  U.  S. 
■  -  Forest  Service 

It's  an  exciting  field  of  thought — the  employment  of  helicopters  in 
fire  control  and  other  forest  activities.  Hopes  long  cherished  but 
often  dim  are  being  renewed  as  technological  advances  take  on  the 
shape  of  reality.  As  the  development  of  the  hovering  type  of  flyuig 
machine — known  to  the  aeronautical  profession  as  rotary-wing  ah- 
craft — moved  forward  by  slow  and  painful  steps,  foresters  began  to 
dream  of  the  revolutionary  efi'ects  it  might  have  upon  their  present 
ways  of  doing  the  field  job.  It  seemed  like  a  vehicle  built  to  order. 
In  the  early  1930's  we  had  a  few  opportunities  to  use  the  autogyro 
over  some  of  the  western  areas.  But  the  autogyro  was  a  transitional 
type  and  did  not  free  itself  of  the  basic  elements  of  the  ah-plane. 
Now  comes  the  helicopter. 

Development  of  the  Helicopter  Principle 

The  pure  helicopter  principle  has  engaged  scientific  thought  for 
centuries — Leonardo  da  Vinci  designed  one  in  the  fifteenth  century. 
But  he,  like  hundreds  of  successors  in  this  field,  failed  because  of  the 
lack  of  a  sufficiently  powerful  force  to  lift  or  propel  the  machine.  So 
it  was  not  until  well  after  the  invention  of  the  gasoline  engine  and 
some  years  after  the  fii'st  airplane  flights  that  rotary- wing  au-craft 
left  the  ground.  In  1922,  Bothezat,  a  Russian  scientist,  under  con- 
tract mth  the  United  States  Army,  built  his  helicopter  and  made 
several  short  but  successful  flights.  This  was  the  real  beginning  of 
the  practical  development.  The  autogyi'O  entered  the  field  for  a 
period  and  then  under  an  appropriation  from  Congress  in  1938,  the 
Army  Air  Forces — acting  for  the  military  branches  and  a  few  civil 
agencies  (including  the  Forest  Service) — invited  bids  for  design  com- 
petition. Later,  out  of  this  action  came  the  Sikorsky  helicopter.  In 
1942,  the  Sikorsky  XR-4  made  its  first  flight  and  was  the  forerunner 
of  the  many  war-inspn-ed  helicopters  now  in  the  air  and  pci'forming, 
in  the  main,  like  gi-own-up  airsliips  and  not  toys. 

During  the  past  2  or  3  war  years  there  has  been  a  ferment  of  design 
and  production  activity  in  this  aircraft  field,  and  now  it  is  accelerated 
by  the  race  to  reconvert  to  peacetime  requirements  and  compete  in 
the  commercial  market  just  around  the  corner.  Today  there  are 
about  50  au'craft  oi'ganizations  engaged  in  the  manufacture  or  de- 
velopment of  helicopters.  This  dramatic  new  development  in  air 
travel  has  excited  the  public  interest;  and  due  to  Smiday-supplement 
articles,  semiscientific  magazine  promotion,  and  the  zeal  of  adver- 
tisers' artists,  the  whole  thing  has  been  overpromoted.  Many  people 
look  forward  confidently  to  buying  soon  a  two-passenger  job  for  about 
the  cost  of  a  flivver,  or  a  chance  to  ride  in  a  50  passenger  airline 
helicopter.    For  such  people  disillusionment  is  ahead. 
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Developments  have  reached  a  stage,  however,  where  it  can  be  said 
that  the  hehcopter  is  the  most  versatile  type  of  flying  machine  known 
to  man,  capable  not  only  of  vertical  rise  and  descent  within  an  area 
slightly  larger  than  that  swept  by  its  rotors,  but  also  of  hovering, 
climbing,  gliding,  and  flying  forward,  backward,  or  sideways. 

Uses  in  Forested  Areas 

Because  it  can  land  and  take  oft"  in  very  restricted  areas,  the  heli- 
copter could  deliver  men  and  supplies  in  thousands  of  spots  tlu'ough- 
out  forested  areas,  such  as  flat  ridge  tops,  small  meadows  or  clearings, 
and  in  canyon  bottoms.  The  Forest  Service,  if  sufficient  funds  were 
provided,  could  extend  the  number  of  airplane  landing  fields  beyond 
the  approximately  90  now  in  use  on  the  national  forests,  although 
topography  would  soon  limit  the  number  of  available  sites.  Further- 
more, the  clearing  and  leveling  of  such  sites  is  an  extremely  costly 
process.  On  tlie  other  hand,  if  perfected  rotary-wing  au'craft  were 
available,  there  would  be  almost  no  limit  to  tlie  number  of  small 
landing  spots  already  provided  by  natme  or  which  could  be  inexpen- 
sively prepared.  With  such  an  air-ground  transit  system,  small  well- 
trained  and  equipped  crews  could  be  transported  to  spots  at  or  near 
small  fires  very  quickly  after  discovery  and  report. 

The  helicopter  would  also  have  many  other  forest  uses.  On  large 
fires  men  could  be  shuttled  back  and  forth  between  fire  camp  and  fire 
line,  and  prepared  food  taken  to  tlie  fire  fighters  on  tlie  job.  For 
various  types  of  observation  such  aircraft  has  no  equal.  These  in- 
clude detection  of  fu'es,  scouting  project  fires  from  the  air,  and  preven- 
tion and  law  enforcement  in  areas  where  incendiarism  gives  trouble. 
Helicopters  would  be  ideal  for  search  and  rescue  work,  livestock  and 
game  counts,  and  for  survey  and  administrative  travel  in  connection 
with  range  and  timber  management. 

Most  of  the  federally  protected  forest  areas  lie  in  tlie  western 
mountains  and  are  rough  and  relatively  inaccessible.  Millions  of 
dollars  have  been  invested  in  roads  and  trails  constructed  primarily 
and  in  some  cases  purely  for  fire  protection.  The  large  annual 
maintenance  cost  of  these  ground-transportation  systems  is  an  addi- 
tional financial  burden.  A  well-planned  and  skillfully  managed 
helicopter  operation  conceivably  could  provide  a  degree  of  protection 
justifying  a  reduced  road-building  program  and  abandonment  of  some 
existing  routes. 

Given  certain  assumptions  as  to  helicopter  performance,  such  as 
pay  load,  hovering  and  service  ceilings,  cruising  range,  speeds,  and 
operating  costs,  it  should  be  relatively  easy  to  prepare  a  helicopter 
fii-e-control  plan.  Actually,  several  of  our  western  regions  have 
selected  sample  areas  and  worked  out  on  paper  and  maps  the  location 
of  hub  or  operating  points,  degree  and  time  of  coverage,  suitable  dis- 
patcliing  schemes,  the  elimination  of  existing  facilities  and  personnel, 
and  have  set  up  rougli  comparisons  of  the  costs  of  the  respective 
systems. 

Prospective  Designs 

The  aeronautical  principle  of  the  helicopter  has  been  proven  beyond 
doubt,  but  mechanically  tliere  is  a  ditt'erent  story.    Much  has  yet  to 
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be  done  to  remove  the  "bugs"  from  the  complex  mechanisms.  Cor- 
rections and  refinements  must  come  in  rotor-blade  construction,  power 
transmission,  and  the  hub  design  and  assembly,  and  lighter  and 
stronger  metals  must  be  employed.  Another  important  and  inter- 
esting time-taker  in  this  feverish  evolution  is  the  matter  of  arrange- 
ment and  number  of  rotors,  which  the  ah-craft  designeis  call  "rotor 
configuration."  A  struggle  is  on  between  the  advocates  of  these 
different  helicopter  conceptions.  A  great  number  of  configm-ations 
have  been  worked  on,  but  basically  there  seem  to  be  about  a  dozen. 
No  doubt  these  will  shake  down  to  less. 

We  laymen  are  easily  lost  in  these  aeronautical  competitions  and 
prophecies  as  to  which  rotor  schemes  will  survive,  but  it  is  possible  to 
state  oversimply  what  the  present  outstanding  patterns  are.  There 
appear  to  be  about  six:  (1)  Single  rotor  with  tail  rotor  to  counteract 
torque  as  in  the  Sikorsky  helicopter;  (2)  two  rotors  mounted  on  either 
side  of  the  fuselage  but  clearing  as  exemplified  by  the  Platt-LePage  ma- 
chine; (3)  two  rotors  mounted  on  either  side  of  the  fuselage  but  synchro- 
nized and  intermeshing  as  demonstrated  by  the  Kellett  design;  (4)  two 
rotors  mounted  in  tandem  (fore  and  aft)  but  clearing  as  illustrated  by 
the  Piasecki;  (5)  two  rotors  mounted  in  tandem  but  overlapping  in 
sweep  as  exemplified  by  the  Magill;  (6)  two  coaxially  mounted  rotors 
(one  superimposed  above  the  other)  as  in  the  Hiller  or  the  Bendix. 

Together  or  singly,  P.  A.  Thompson  and  I  have  visited  the  plants  of 
six  leading  helicopter  manufacturers  to  make  a  rough  survey  of  the 
progress  being  made,  to  discuss  with  these  men  the  possible  forest 
uses  of  rotary-wing  aii'craft,  and  to  fly  in  some  of  the  models.  Also, 
for  a  long  time  we  have  had  contract  with  industrial  designers  and 


The  Kellett  military  model  helicopter  XK-8,  which  employs  two  3-bjaded  inter- 
meshing rotors 


FIRE  CONTROL  NOTES 


19 


engineers  and  with  officers  of  the  Army  Air  Forces  helicopter  develop- 
ment section.  We  have  familiarized  industrial  producers  with  our 
fire  problems  and  fire-control  methods  which  we  believe  the  helicopter 
can  improve  upon,  and  invited  them  to  demonstrate — under  flying 
contract  if  necessary — what  these  machines  can  I'eally  do  in  the  actual 
ground  and  air  conditions  presented  by  our  rough  mountain  terrain. 
One  or  more  will  probably  respond  to  this  invitation  during  the  early 
summer  of  1946. 

As  is  generally  known,  the  three  Sikorsky  models  were  the  only 
helicopters  produced  in  quantity  for  the  A.  A.  F.  As  roughly  graded 
by  their  power,  these  are  the  R-4,  180  horsepower;  the  R  6,  235 
horsepower;  and  the  R-5,  450  horsepower.  Several  hundred  of  these 
were  built  and  flown.  Th(>  R-4  is  a  very  light  reconnaissance  type 
and  hardly  suitable  for  any  western  forest  work.  The  R-6  may  have 
some  applicability,  but  the  R-5  is  the  most  powerful,  has  fine  per- 
formance, and  is  the  prototype  upon  which  the  first  Sikorsky  com- 
mercial model,  the  S-51,  will  be  based.  The  following  data  on  the 
S-51,  which  will  probably  be  produced  in  moderate  quantity  in  1946, 
help  to  visualize  what  the  machine  is  like  and  can  do: 


Performance 

(In  NACA  Standard  Air) 

High  speed  at  sea  level  miles  per  hour_.  103 

Cruising  speed  at  65  percent  brake  horsepower  do   80 

Minimum  flying  speed  do   0 

Maxinnim  rate  of  climb  at  sea  level  feet  per  minute _  _  1,  200 

Hovering  ceiling  feet..  3,  500 

Service  ceiling  ■  do   13,  000 

Fuel  consumption  (cruising)  approximate  28  gallon. per  hour. 
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Load  Distribution 


(Cruising  range  150  miles) 


Fuel  (70  gal.) 
Oil  (6.7  gal.)- 


pound-.  420 

._do   50 

._do   30 

._do   170 

..do   510 

.-do   70 


Residual  fuel  and  oil 
Pilot  (1)  


Passengers  (3) 
Baggage  


Useful  load 


do 


1,  250 


Weights 


Gross  weight  (design) 

Useful  load  

Empty  


pound-.  4,  900 

.-do  1,  250 

.-do  3,  650 


Changing  the  employment  of  this  useful  load  to  a  distribution  more 
suitable  to  our  fire-suppression  crew  needs,  the  500  pounds  of  fuel 
could  be  reduced  to  350,  thus  releasing  150  pounds  to  be  devoted  to 
personnel  and  equipment.  This  would  cut  the  cruising  range  down  to 
about  100  miles  but  would  permit  the  transportation  of  four  men 
(including  pilot)  and  220  pounds  of  equipment.  This  is  merely  an 
example  and  leaves  out  of  consideration  the  flying,  hovering,  and 
landing  problems  inherent  in  altitude. 

The  Piasecki  PV-3  is,  to  my  knowledge,  the  largest  American 
helicopter.  Its  fuselage  is  48  feet  long  and  according  to  Mr.  Piasecki 
it  has  flown  with  10  passengers- — unusual  lift  for  a  550-horsepower 
engine.  The  model  has  been  accepted  by  the  Navy.  Equal  or 
greater  weight-carrying  capacities,  we  learn,  are  being  projected  by 
other  builders.  The  biggest  job  we  have  heard  of  is  the  German 
helicopter,  Focke-Achgens,  powered  with  two  2,000-horsepower  en- 
gines, which  was  in  development  during  the  war  and  the  design  of 
which  was  discovered  and  reported  by  a  British  Intelligence  Mission. 
It  was  to  mount  two  55-foot  rotors  laterally,  weigh  16  tons,  lift  5  tons, 
and  was  intended  to  carry  tanks  and  trucks  across  rivers  and  to  hoist 
such  loads  as  bridge  girders  into  place. 


What  will  helicopters  cost?  We  ask  that  question  frequently  but 
there  is  no  definite  answer.  It  is  quite  understandable  that  manu- 
facturers can  as  yet  set  no  prices.  Great  expenditures  for  research 
and  engineering  have  gone  into  present  models  which  have  been 
virtually  hand-made.  Even  though  all  makes  still  have  "bugs" 
to  be  worked  out,  it  is  likely  that  three  or  four  leadei's  will  go  into 
moderate  commercial  production  sometime  in  1946  and  at  that  time 
will  quote.  As  production  progresses,  costs  will  decline  and  probably 
reach  a  point  where  helicopters  can  be  had  for  prices  30  to  50  percent 
in  excess  of  airplanes  of  equivalent  pay  load  and  other  comparable 
characteristics.  The  difference  in  cost  between  the  two  types  of  air- 
craft will  be  the  price  that  customers  will  have  to  pay  for  the  unique 
performance  which  can  be  had  in  no  other  way.  Because  of  the  heli- 
copter's inherently  hitricate  mechanisms  and  vulnerable  members, 
it  is  likely  also  that  operation  and  maintenance  costs  will  exceed 
somewhat  those  of  comparable  airplanes. 


Costs 
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Helicopter  pilots  and  mechanics  are  specialized,  and  dne  to  the 
newness  of  this  technology,  few  in  number.  They  will  come  from  the 
personnel  of  the  Army  or  the  manufacturers.  In  the  whole  country 
there  are  probably  not  200  competent  pilots.  However,  there  is  a 
surplus  of  airplane  pilots,  and  questioning  a  number  of  authorities 
turns  up  a  sort  of  average  opinion  that  30  hours  of  trainhig  is  sufficient 
to  make  a  helicopter  pilot  of  a  capable  airplane  pilot. 

Tests  in  National  Forests 

We  now  have  high  hopes  for  an  early  comprehensive  field  program 
of  test  and  demonstration  of  the  adaptability  of  the  helicopter  to 
forest  work  under  actual  forest  conditions.  Last  summer  and  fall 
many  contacts  were  had  with  officers  of  the  A.  A.  F.  relative  to  the 
Forest  Service  proposal  of  military  aid  during  the  1946  season,  in- 
volving an  experimental  as  well  as  operational  project.  The  experi- 
mental project  will  include  two  phases:  (1)  Experiment  and  test  to 
develop,  if  possible,  a  technique  of  effectively  dropping  fire-suppression 
materials  from  airplanes  and  (2)  test  and  demonstration  of  the  suit- 
ability of  helicopter  operation  as  a  part  of  the  fire-control  system. 
The  latter  only  is  pertinent  to  this  article. 

The  whole  plan  was  approved  October  23,  1945,  and  a  directive  was 
issued  by  the  Assistant  Chief  of  Air  Staff",  assigning  to  the  Continental 
Air  Forces  the  task  of  scttmg  up  the  projects  as  a  cooperative  en- 
deavor with  the  Forest  Service.  For  the  helicopter  project  March 
Field  in  Southern  California  was  selected  as  the  center  of  operations, 
and  the  Angeles  National  Forest  as  the  proving  ground.  In  Decem- 
ber 1945,  two  R-6  machines  with  crews  were  assembled  at  March 
Field  and  at  this  writing  four  more  R-6's  are  due  to  arrive  and  two 
R-5  machines  are  expected  to  be  assigned.  These  are,  of  course,  the 
military  types  but  will  serve  fully  to  demonstrate  the  adequacy  of 
helicopter  performance  under  those  conditions. 

The  work  plan  pi-ovides  for  a  series  of  tests  to  determine  the  limits 
of  combinations  of  conditions,  including  load,  topography,  altitude, 
weather,  and  cover  within  which  satisfactory  performance  can  be 
obtamed.  These  will  be  combined  with  or  followed  by  tests  of  prac- 
tical application  of  the  helicopter  in  the  many  and  varied  proposed 
uses  in  Forest  Service  work.  The  results  of  these  operations,  which 
could  be  provided  us  only  by  the  A.  A.  F.,  should  put  us  far  ahead  in 
our  knowledge  of  how  we  can  employ  this  new  scientific  development. 

So  far  helicopters  have  not  fiown  our  forested  areas.  Flights  in  a 
few  comparable  conditions  have  been  cited,  but  comparisons  and 
simulations  are  not  definitive;  and  until  these  airships  maneuver  over 
om*  actual  terrain  and  do  the  things  we  require  of  them,  we  will  not 
know.  The  first  tests  with  existing  models  may  not  be  entirely 
conclusive,  but  if  they  are  only  fairly  successful,  we  feel  confident  that 
in  a  reasonably  short  time  the  pending  improvements  in  the  mechanical 
elements  will  round  out  a  vehicle  that  will  mark  a  turning  point  in  the 
progress  of  forest  transportation. 


PORTABLE  WATER  HEATER 


Curtis  E.  Price 


Forester,  Siskiyou  National  Forest,  U.  S.  Forest  Service 

The  Siskiyou  National  Forest  has  tried  a  number  of  water  heaters 
and,  for  use  at  large  camps,  has  settled  upon  one  made  from  culvert 
material  which  can  boil  60  gallons  of  water  in  35  minutes  from  the 
time  of  filling.  Ordinarily,  with  most  heaters  it  takes  an  hour  to 
boil  60  gallons. 

The  heater  is  made  from  24-inch  culvert  material  and  weighs  a 
little  over  100  pounds.  The  seams  are  welded  and  a  partition,  which 
serves  as  the  top  of  the  firebox  and  the  bottom  of  the  reservoir,  is 

welded  in.  The  total  height  is  56 
inches,  and  the  top  of  the  firebox  is  20 
inches  from  the  ground,  which  serves 
as  the  firebox  floor.  A  notch  3  by  6 
inches  is  cut  at  the  bottom  for  draft. 
A  fuel  door  7  by  10  inches  is  cut  near 
the  top  of  the  firebox  and  hinged  as 
mdicated.  A  collar  is  welded  to  the 
upper  edge  of  the  firebox  at  the  rear  to 
take  a  6-inch  stovepipe  elbow.  Three 
joints  of  pipe  are  ordinarily  used.  The 
top  of  the  reservoir  is  closed  with  a 
hinged  lid  to  keep  out  leaves  and  trash. 

A  total  of  28  feet  of  %-inch  pipe  is 
used  in  making  the  coils.  Three  turns 
around  the  firebox  are  placed  between 
the  draft  opening  and  the  fuel  door, 
and  six  lengths  across  the  back  half  of 
the  top  of  the  firebox.  Return  bends 
are  used  in  making  up  the  latter  and 
the  lengths  are,  of  course,  progi-es- 
sively  shortened  as  the  side  of  the  cyl- 
inder is  reached.  The  cold  water 
attachment  to  the  coil  enters  the 
reservoir  just  high  enough  to  clear  the 
bottom. 

The  hot  water  entrance  to  the  re. 
servoir  is  SH  inches  above  the  bottom- 
Its  location  would  not  seem  to  make 
any  difference,  but  Al  Love,  who 
designed  and  constructed  the  heater,  says  that  after  considerable 
experimentation  it  was  concluded  that  heating  efficiency  was  greatest 
with  the  location  as  indicated.  Various  lengths  of  coil  were  tried, 
and  the  arrangement  described  gave  the  best  results. 
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View  of  portable  water  heater, 
showing  fuel  and  draft  openings, 
carrying  handle,  faucet,  cold 
water  pipe  attachment,  and 
stovepipe  elbow. 


DDT— FIRE-FIGHTERS*  FRIEND? 


H.  T.  GiSBORNE 

Northern  Rocky  Mountain  Forest  and  Range  Ejiperiment  Station, 

U.  S.  Forest  Service 

Can  DDT,  the  new  miracle  insecticide,  make  living  conditions 
more  pleasant  and  healthful  around  fire  camps?  That  is  the  question 
Region  1  set  out  to  answer  last  winter. 

Early  in  April  1945,  5  pounds  of  the  powder  was  distributed  by  the 
region  to  several  national  forests  with  instructions  for  its  preparation 
(solution  of  1^3  ounces  of  powder  in  1  quart  kerosene)  and  use.  The 
plan  provided  that  each  forest  in  April  or  May  count  the  number  of 
flies,  yellow  jackets,  mosquitoes,  etc.,  found  at  each  of  two  cook- 
houses or  bunkhouses  in  a  given  locality;  spray  one  unit  and  leave 
the  other  unti-eated;  and  report  on  form  sheets  the  numbers  and  classes 
of  live  insects  found  1,  2,  3,  and  4  weeks  after  spraying. 

Although  the  results  were  insufficient  to  warrant  generalization, 
primarily  because  April  and  May  were  exceptionally  cold  and  there 
w^as  an  abnormally  scanty  insect  population  at  most  stations,  the 
possibilities  of  DDT  as  a  friend  of  fire  fighters  were  indicated. 

Treated  and  Untreated  Rooms 

The  report  from  Spotted  Bear  Ranger  Station  is  typical.  Before 
spraying,  there  were  20  live  insects  in  the  unit  treated.  One  week 
later,  there  was  none;  2  weeks  later,  one;  after  3  weeks,  none;  and 
after  4  weeks,  two.  By  contrast,  in  the  untreated  room  there  were 
18,  24,  20,  and  25  live  insects  after  a  lapse  of  1,  2,  3,  and  4  weeks, 
respectively. 

Supplies  of  DDT  powder  were  later  furnished  to  several  forest 
officers  for  use  at  fire  camps.  The  one  report  received  was  highly 
complimentary  but  indicated  that  after  4  or  5  days  less  effect  was 
apparent.  This  means  either  that  the  initial  spraying  had  been 
inadequate  or  that  the  presence  of  a  fire  camp  brings  a  very  material 
influx  of  flies. 

Tests  were  also  made  at  two  lookout  stations,  where  flies  and 
flying  ants  are  sometimes  a  great  nuisance.  Results  from  merely 
wiping  the  sills  and  rails  of  the  windows  were  ]-emarkably  good. 
One  of  the  rangers  immediately  asked  for  enough  DDT  to  treat  all 
of  his  lookout  houses  next  year. 

No  harmful  effects  have  been  observed  in  handling  DDT,  although 
at  least  one  man  has  had  his  hands  thoroughly  covered  several  times 
by  the  dry  powder. 
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GRAVELY  FIRE-LINE  BROOM 


Albert  Howard 

General  District  Assistant,  Houston  Ranger  District,  Mark  Twain 

National  Forest 

The  Gravely  tractor  with  rotary  broom  attachment  was  tried  out 
on  line  construction  in  leaf-type  fuels  during  the  spring  fire  season 
of  1945  on  the  Houston  Ranger  District,  Mark  Twain  National 
Forest,  after  original  use  on  the  Shawnee  National  Forest.  Con- 
siderable information  was  obtained  and  definite  conclusions  reached 
which  are  of  value  in  the  future  use  of  this  piece  of  equipment. 

Description  of  Tractor 

The  Gravely  tractor,  manufactured  by  the  Gravely  Motor  Plow 
&  Cultivator  Co.,  Dunbar,  'W.  Va.,  is  a  small  two-wheel  rubber- 
tired  garden-type  tractor,  with  five  or  six  different  attacliments, 
such  as  plow,  mower,  rotary  broom,  etc.  The  broom  consists  of  ten 
24-inch  sections  of  6-inch  fiber  brushes,  having  an  over-all  width 
of  33  inches  and  diameter  of  16  inches.  It  has  a  high  and  low  rotary 
speed.  Power  is  furnished  by  a  5-horsepower,  one-cylinder,  air- 
cooled  motor.  The  ti*actor  has  two  speeds  forward  and  one  reverse; 
over-all  length  is  92  inches  and  height  to  handle  bars  40  inches.  It 
operates  on  two  wheels  with  rubber  tires  size  4.00  x  8.  A  walking 
operator  handles  the  controls. 

Use  In  Fire-Line  Construction 

During  the  1945  spring  fire  season,  this  unit  was  used  on  initial 
attack  on  two  class  "C"  and  three  class  "B"  fires.  The  crew  on 
three  fires  consisted  of  one  man  in  front  with  the  rotary  broom  and 
two  following  to  clean  and  widen  the  fire  line.  On  two  fires,  the  crew 
comprised  five  men,  a  boss,  one  with  rotary  broom,  two  cleaning  and 
widening,  one  back-firing,  and  two  patrolling  and  scouting.  The 
indirect  method  of  attack  was  used  on  all  fires  and  rate  of  spread 
determined  the  distance  between  line  and  edge  of  fire. 

The  machine  was  used  in  four  different  fuel  types: 

(1)  Short  grass  and  weed  fields. — Here  it  was  of  no  value  because 
the  rotary  broom  sweeps  only  loose  material,  such  as  leaves,  and  does 
not  dig  into  the  soil,  as  is  necessary  in  grass.  It  simply  bent  the 
grass  over,  but  did  not  clear  any  line. 

(2)  Dense  southern  hardwood  reproduction. — In  this  type  its  use  is 
limited,  owing  to  the  difficulty  of  maneuvering  the  machine  through 
dense  reproduction,  but  more  particularly  to  the  broom's  inability 
to  sweep  a  clean  line.    Short  stubs  are  left  from  line  clearing. 

(3)  Fully  stocked  upland  hardwoods  and  hardwood-pine  types. — Per- 
formance of  the  machine  in  this  type  was  considered  satisfactory. 
Line  constructed  was  equal  to  four  well-trained  men  with  hand  tools, 
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(4)  Upland  open  southern  hardwoods. — Here  the  Gravely  broom 
made  an  excellent  showing.  The  line  constructed  was  down  to 
inineral  soil,  and  no  cleaning  with  hand  tools  was  necessary.  It  was 
jiossible  to  construct  as  much  as  60  chains  an  hour  with  an  estimated 
average  of  30  chains  per  hour  for  all  fuel  types  except  grass  fields. 

The  Gravely  firc-linc  broom  was  used  on  slopes  varying  from  0  to 
25  percent.  Effectiveness  on  slopes  above  15  percent  was  noticeably 
reduced  when  using  rubber-tired  wheels,  due  to  lack  of  traction  rather 
than  lack  of  power.  However,  new  cleated  steel  wheels  have  been 
purchased  which  it  is  believed  will  increase  the  unit's  effectiveness 
on  steeper  slopes. 


A:  View  of  Gravely  rotary  fire  broom.     Note  covered  chain  drive.  F-433130. 
B:  Fire  line,  18  inches  wide  and  90  percent  clean,  built  by  Gravely  rotary  broom 

in  leaf  fuels.  F-433135. 


The  Gravely  broom  is  easily  loaded  and  imloaded  by  using  two 
wooden  runways  and  driving  it  into  the  pick-up  under  its  own  power. 
No  great  mechanical  skill  is  necessary  to  operate  and  maintain  it. 
Nor  does  it  require  much  training  to  make  a  satisfactory  operator 
out  of  the  average  fire  fighter.  Because  of  the  shortage  of  fire  fighters 
it  was  a  very  valuable  tool  during  the  past  season. 

Possible  Improvements 

Several  possibilities  are  to  be  explored  in  improving  the  Gravely 
broom.  An  intermediate  speed  between  high  and  low  now  available 
seems  necessary.  Some  testing  of  wire  or  steel  brooms,  as  against 
the  fiber  broom,  also  is  desirable.  Dirt  and  other  debris  cast  up  by 
the  broom  are  thrown  into  the  drive  chain  and  gear,  which  should 
be  moved  to  the  other  side  of  the  machine. 


TRAINING  IN  FIRE-FIGHTING  TACTICS 


Glen  R.  Durrell 

Director,  Division  of  Forestry  and  State  Parks,  Oklahoma 
Planning  and  Resources  Board 

Here  is  an  idea  that  can  make  training  in  fire  tactics  and  fire  strategy 
a  lively  and  stimulating  game.  Every  trainer  would  want  to  develop 
it  a  little  differently  to  fit  the  particular  needs  of  a  specific  group.  But  it 
has  some  elements  that  could  be  adapted  to  a  variety  of  fire  problems. 
Since  it  is  essentially  a  graphic  method,  the  description  here  cannot  give 
a  very  complete  picture  of  it.  The  author  has  agreed  to  send  a  limited 
number  of  samples  of  the  cards  and  other  devices  he  uses  to  readers 
particularly  interested,  in  order  to  help  in  this  respect. 

In  recent  years  there  has  been  a  steady  advance  in  methods  of 
constructing  fire-control  hne,  in  equipment,  and  in  training  programs 
to  increase  the  efficiency  of  the  fire  fighter  in  the  production  of  held 
line.  These  are  techniques  that  can  be  demonstrated,  practiced, 
and  used. 

Our  efforts  at  training  in  tactics  and  in  fire-fighting  generalsliip 
are  largely  confined  to  discussion,  to  analysis  of  disastrous  fires,  and 
to  the  school  of  experience.  There  is,  of  course,  no  substitute  for 
experience,  but  when  experienced  men  are  not  available  it  is  obvious 
that  we  cannot  set  fires  of  the  type  our  fire  bosses  must  learn  to 
handle  in  order  to  give  them  the  necessary  training. 

Tactics  Analyzer 

To  help  meet  this  need  in  our  Oklahoma  organization  we  have 
developed  what  we  call  the  fire-tactics  analyzer.  Expressed  in  simple 
terms  it  consists  of  plotting  alternately  the  increment  of  the  perimeter 
of  a  fire  and  of  the  control  line  by  15-minute  periods. 

Two  rate-of-spread  scales  have  been  prepared  for  each  fire-danger 
class;  one  for  the  burning  period,  the  other  for  the  night  period.  These 
scales  show  the  spread  of  the  head,  flank,  and  rear  of  the  fire  by 
15-minute  periods.  For  a  given  fire-danger  class  in  our  particular 
area,  slope  is  the  principal  factor  affecting  rate  of  spread.  Therefore 
the  scale  is  calibrated  to  show  the  distance  the  fire  would  travel  down 
a  steep  slope,  down  a  moderate  slope,  on  the  level,  up  ai  moderate 
slope,  and  up  a  steep  slope  for  head,  flanks,  and  rear  in  15  minutes. 

Another  set  of  scales  shows  the  amount  of  line  that  can  be  con- 
structed in  a  15-minute  period  by  crews  of  various  sizes,  by  direct 
and  indirect  attack,  and  by  the  various  types  of  power  equipment  in 
use.  Scales  also  show  backfiring  rates  for  trails  aitd  streams  and  for 
day  and  night  travel  for  men  and  equipm(>nt,  on  trails  and  in  the 
woods.  For  convenience,  all  scales  are  plotted  on  a  basis  of  16  incbes 
to  the  mile.  For  training  purposes,  these  scales  were  mimeographed 
on  cards  which  show  map  distances  in  feet.  A  separate  card  was 
made  for  each  danger  class  with  the  scales  for  daytime  on  one  side, 


'  Reprinted  from  Jniirna}  of  Foreslrt/,  Febriiar.v  1945. 
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and  for  night  rates  of  spread  on  the  reverse.  Separate  cards  were 
made  for  each  of  the  Hne-construction.  methods,  for  backfiring,  and  for 
rates  of  travel.  Tliis  diversity  allows  the  fire  fighter  to  use  only  the 
scales  applicable  to  the  problem  at  hand.  For  office  use  we  find  it  * 
convenient  to  scratch  all  of  the  rate-of-spread  scales  on  one  sheet 
of  celluloid  and  the  line-construction  scales  on  another. 

How  the  Device  is  Used 

To  use  the  device  wc  first  select  the  section  of  land  on  which  the 
fire  is  to  occur.  We  then  refer  to  topographic  and  fire-control  maps, 
and  make  a  drawing  of  this  section  on  a  scale  of  16  inches  to  the  mile, 
using  standard  colors  to  show  all  contour  lines,  roads,  trails,  streams, 
and  any  other  features  that  might  afi'ect  the  spread  or  control  of  a 
fire.  A  set  of  conditions  is  next  agreed  upon,  including  point  of 
origin,  time  of  day  fire  started,  class-of-fire  day,  wind  direction, 
elapsed  time  from  start  of  fire  until  crew  arrives,  size  of  crew,  and 
power  equipment  available.  The  proper  rate-of-spread  scale  to  fit 
these  conditions  is  selected  and  the  fire  area  is  plotted  in  red  lines  on 
the  map  by  15-minutc  periods  to  represent  its  size  and  shape  at  the 
time  the  crews  arrive. 

The  fire  fighter  then  studies  the  problem  on  the  map,  selects  a  point 
of  attack,  and  using  the  proper  scales,  draws  in  with  a  green  line  the 
amount  of  control  line  he  could  construct  in  15  minutes  with  the 
number  of  men  and  the  equipment  assigned  to  him.  The  fire  is  then 
expanded  by  15  miiuites  and  the  next  15  minutes  of  control  line 
drawn  in.  This  alternate  drawmg  of  fire  line  and  control  line  con- 
tinues until  the  fire  is  surrounded.  (To  plot  the  fire  accurately  at 
each  15-minute  period,  place  a  dot  at  frequent  intervals  out  from  the 
periphery,  according  to  the  slope  on  the  maj)  and  rate  of  spread  as 
shown  in  the  applicable  scale,  then  extend  a  line  through  all  dots,  thus 
establishing  a  new  periphery.) 

 0   5  men,  412  feet 

 1  man,    66  feet   6  men,  487  feet 

 2  men,  140  feet   7  men,  561  feet 

 3  men,  223  feet   8  men,  668  feet 

 4  men,  31 4  feet 

Rate  of  line  construction  in  15-minute  intervals  with  indirect  attack. 

The  burned  area  and  the  length  of  time  required  for  control  are 
then  calculated.  At  this  point  the  fire  fighter  behaves  just  as  he  does 
in  the  woods;  he  mops  his  brow  and  breathes  a  sigh  of  relief. 

The  lesson  has  just  started,  however.  This  is  the  time  to  discuss 
"What  would  have  happened  if."  If  line  was  lost  through  failui-e  to 
tie  down  one  end,  by  poor  distribution  of  strength,  by  failuie  to  start 
the  control  line  far  enough  in  advance  of  a  rapidly  spreading  fire,  or 
for  other  reasons,  the  cost  of  the  error  is  determined  by  replotting  the 
control  line  on  the  same  diagram,  and  the  difference  in  area  burned 
and  time  required  are  calculated.  If  no  line  was  lost,  alternate 
points  of  attack  or  distribution  of  strength  may  l)e  plotted  to  demon- 
strate better  methods.    On  other  diagrams  th(>  cost  of  excessive 
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HEAD  FIRE 


 Steep  Down,  59  ft. 

 Moderate  Down,  118  ft. 


•0 


 Level,  198  ft. 

 Moderate  Up,  279  ft. 

 Steep  Up,  396  ft. 


FLANK  FIRE 


 Steep  Down,  23  ft. 

 Moderate  Down,  47  ft. 


■0 


 Level,  79  ft. 

 Moderate  Up,  119  ft. 

 Steep  Up,  158  ft. 


REAR  FIRE 


 Steep  Down,  1 8  ft. 

 Moderate  Down,  35  ft. 


•0 


 Level,  59  ft. 

 Moderate  Up,  89  ft. 

 Steep  Up,  1 1 8  ft. 


Rate  of  fire  spread  in  15-minute  intervals  on  a  class-3  day,  10  a.  m.  to  6  p.  m. 

elapsed  time  can  be  indelibly  impressed,  as  can  the  value  of  extra 
men  and  equipment.  This  kind  of  a  session  can  be  held  on  every  fire 
fought  on  paper.    The  answers  are  positive  and  impressive. 

Two  general  rules  are  followed  in  plotting  the  fire  and  control  lines. 
First,  tactics  or  equipment  must  not  be  used  on  paper  in  situations 
where  it  would  be  impossible  to  use  them  under  field  conditions. 
Second,  the  answer  to  almost  all  other  questions  that  will  arise 
depends  on  what  the  fire  or  the  fire  fighters  would  do  in  similar  cir- 
cumstances in  the  field. 

Two  methods  may  be  used  in  setting  up  the  problem:  First,  arbitrary 
selection  to  demonstrate  a  chosen  set  of  conditions;  second,  selection  by 
chance.  Perhaps  the  second  method  does  not  have  as  much  value  as 
the  first,  but  it  does  add  a  little  zest  to  the  work.  For  this  purpose  we 
use  13  pinwheels.  Each  dial  sets  up  one  condition.  These  dials  are 
labeled  fire  danger  class,  wind  direction,  time  fire  started,  part  of 
section,  section,  township,  range,  discovery  time,  location  time, 
get-away  time,  travel  time,  size  of  crew,  and  power  equipment. 

When  the  novelty  wears  off  and  the  men  become  proficient  in  solving 
these  problems  under  the  conditions  set  forth  thus  far,  we  bring  into 
play  a  fourteenth  pinwheel,  the  "trouble  wheel."  It  is  divided  into 
32  sections,  each  one  representing  common  conditions  on  the  fire  line. 
Some  of  the  items  are  break-overs  at  various  locations,  arrival  of 
volunteer  help,  loss  of  men,  arrival  of  or  loss  of  power  equipment, 
changes  in  wind  direction  and  velocity,  etc.  The  spinning  of  this  dial 
after  each  15  minutes  of  control  line  is  plotted  gives  valuable  training 
in  revising  the  attack  to  meet  changing  conditions. 

Fire-control  men  may  hesitate  to  attempt  construction  of  the  neces- 
sary scales  for  a  device  of  this  kind,  and  certainly  scientists  and 
researchers  would  have  every  right  to  question  the  accuracy  of  the 
figures  we  use,  especially  since  we  do  not  have  danger  stations  in 
operation,  and  have  not  made  any  actual  measurements  of  rate  of 
spread  or  of  line  construction.  We  have  not  even  defiiacd  in  words  the 
dividing  lino  between  moderate  and  steep  slopes.  Our  figures  are 
based  on  experience  and  observation  plus  a  fair  pex'centage  of  logic. 
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Results 

Our  concern  as  to  the  accuracy  of  the  figures  is  not  nearly  as  great 
since  the  device  was  put  into  use  as  it  was  at  the  start.  We  have  found 
that  when  the  same  problem  is  assigned  to  several  men  there  will  be 
remarkably  close  similarity  in  the  computed  spread  of  the  fire.  We 
have  plotted  on  paper  a  number  of  fires  previously  fought  in  the  field, 
using  the  same  set  of  conditions  that  occurred  and  the  tactics  em- 
ployed at  the  time.  The  computed  size  and  shape  of  the  fire  and  the 
number  of  hours  required  to  complete  the  control  line  check  with  such 
field  experience  within  reasonably  close  limits.  These  two  tests  have 
convinced  us  that  the  scales  are  accurate  enough  for  training  purposes 
in  the  limited  area  for  which  they  were  designed. 

It  is  recognized  that  for  other  areas  the  influence  of  fuel  typos, 
resistance  to  control,  fatigue,  and  perhaps  other  factors  may  have  to 
be  considered  in  building  the  scales  for  rate  of  spread  and  control-line 
construction. 

Of  course,  the  real  test  of  the  value  of  this  kind  of  training  is  in  the 
results  obtained  in  the  field.  Such  results  are  hard  to  measure  in  a 
short  period  of  time.  We  do  know  that  when  several  men  are  given 
the  same  fire  problem  on  paper  the  results  in  acreage  lost  will  reflect 
quite  accurately  the  amount  of  field  experience  each  man  has  had. 
We  know  also  that  the  results  on  paper  improve  as  the  man  fights 
more  "paper"  fires.  It  is  our  hope  that  some  of  the  paper  experience 
and  lessons  will  carry  over  into  field  practice. 

In  addition  to  training  in  suppression  tactics,  use  of  the  device 
automatically  trains  the  fire  fighter  in  map  reading.  If  the  problems 
are  set  up  in  the  area  to  which  he  is  assigned,  as  they  should  be,  he 
will  gain  considerable  additional  knowledge  of  his  territory. 

As  knowledge  of  rates  of  spread  and  of  rates  of  construction  of 
control  line  accumulates,  and  as  first  control  maps  are  improved,  we 
believe  that  increasing  use  can  be  made  of  the  analyzer  by  the  dis- 
patcher and  the  fire-control  planner. 


ROTARY  FIRE  MOP 


Philip  H.  Mukphy 

Assistant  Ranger,  Helena  National  Forest,  U.  S.  Forest  Service 

This  rotary  fire  mop  is  probably  the  only  hand-operated  fire-control 
unit  that  generates  and  applies  its  own  flame-suppressing  energy  and 
in  volume  and  effect  simulating  water  under  pressure.  It  is  specially 
designed  for  the  suppression  of  flame  in  grass  or  stubble-type  fuels 
on  relatively  open  fields  and  range,  but  is  equally  applicable  to  flame 
of  this  type  in  standing  timber. 


Murphy  rotary  mop  in  use  (left)  and  close-up  of  mophead  (right). 


The  device  is  solid  and  durable.  With  the  exception  of  the  flaps^ 
it  is  of  all-metal  construction.  No  screws,  bolts,  or  nuts  are  employed 
in  its  assembly;  nor  belts,  gears,  pulleys,  chains,  or  the  like  that 
invite  wear  and  tear.  Maintenance  is  confined  to  the  replacement  of 
a  flap  on  rare  occasions.  .  Servicing  only  calls  for  greasing  of  the  two 
journal  housings  once  annually. 

How  the  Mop  Works 

The  mop  is  easy  to  operate.  The  separate  but  simultaneously 
produced  powers,  obtained  from  tension  and  centrifugal  force,  are 
draft,  flailing  or  striking,  sipotheriiig  or  blanketing,  and  crushing. 
Flexible  flaps  provide  a  continuitv  of  suppressive  energy.  The  flaps 
are  fixed  to  an  axis  so  as  to  permit  each,  when  in  action,  first  to  store 
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energy  in  the  form  of  tension  and  then  to  n>lciise  the  tension  snddenly 
and  angment  its  power  by  centrifugal  force. 

The  rotary  mop  is  propelled  along  the  flame  line  like  a  lawn  mower, 
either  forward  or  backward,  in  an  npside-down  or  right-side-np  posi- 
tion. It  converts  the  simple  process  of  walking  to  flame-suppressing 
energy,  and  applies  it  directly  to  the  fire. 

In  the  hands  of  an  energetic  operator  it  can  suppress  flame  much 
faster  than  the  conventional  hand  tools.  Because  of  its  caterpillar- 
like movement,  the  mop  readily  surmounts  any  obstacle  ecjual  to  its 
own  diameter.  While  in  operation,  it  continually  projects  its  own 
smooth  tread,  over  which  it  may  progress  and  simidtaneously  recover 
the  tread  after  passing.  The  projected  tread  provides  for  its  own 
traction  and  prevents  skidding.  Angular  flap  ends  encourage  the 
force  of  the  created  draft  to  "blow"  hot  ash  and  sparks  onto  the 
burned-over  area.  The  tool  is  effective  for  the  mop-up  of  punklike 
fuels. 

Specifications 

Because  expansion  of  its  principles  is  unlimited,  no  dimensional 
specifications  apply.  Alodel  5-1 5-A  weighs  approximately  23  pounds, 
and  has  an  over-all  length  of  about  72  inches  and  width  of  17  inches. 
The  G  flaps  each  have  a  surface  area  of  about  180  square  inches,  and 
the  smothering  surfaces  at  maximum  operation  are  constantly  at  225 
square  inches.    Patent  is  pending.    The  cost  is  $24.50. 

Postwar  Truck. — Those  who  have  observed  military  automotive  equipment 
have  been  struck  with  the  sturdiness  and  efficiency  of  the  %-ton  weajions  carrier 
and  its  adaptability  to  fire-control  work.  Elsewhere  in  this  issue  apixars  an 
article  on  military  equijjment  and  Alaj.  Charles  A.  Rowland,  the  author,  describes 
the  simple  conversion  of  the  weapons  carrier  to  a  quick-attack  light  tanker. 

The  Dodge  Brothers  Corporation,  makers  of  the  weapons  carrier,  has  developed 
a  peacetime  version  of  this  vehicle  and  it  is  now  in  jirorluct ion.  It  is  known  as 
the  1-ton,  4x4,  general  })urpose  truck. 


This  cxpii  ss  1)1  pi(  k-ii|j  i,\  p(',  known  as  Model  WDX  (as  illustrated  here)  has 
four-wheel  (lri\i-  willi  four  forward  speeds,  mounts  a  winch  on  the  front  as  op- 
tional equipment  and  has  a  power  take-oft'.  Pavload  capacity:  AVith  9.00  .\  16 
tire.s— 3,000  pounds;  with  7.50  x  16  tires— 2,000  pounds. 


FIGHTING  FIRES  WITH  JEEPS 


Perle  Leavis 
Forester,  Clark  National  Forest,  U.  S.  Forest  Service 

No  piece  of  Army  automotive  equipment  has  been  of  greater  interest 
than  the  jeep.  The  only  jeep  actually  owned  by  the  Forest  Service  dur- 
ing the  war  is  the  one  described  here.  Hence  it  became  a  pilot  model  for 
adaptation  to  fire-control  work.  Observations  of  its  characteristics  and 
performance  have  applicability  in  every  forested  region. 

On  rough  terrain  the  jeep  has  outstanding  advantages  over  other 
automotive  equipment.  This  has  been  demonstrated  on  the  Clark 
National  Forest. 

A  new  Army  jeep,  assigned  to  the  forest  in  the  fall  of  1942,  has  con- 
sistently enabled  fire  fighters  to  get  to  fires  in  considerably  less  time 
with  resulting  savings  not  only  in  acreage  burned  but  in  suppression 
costs. 

In  2K  years,  the  jeep  has  traveled  more  than  21,000  miles  in  the 
more  rugged  part  of  the  Ozarks,  at  elevations  of  500  to  1,650  feet,  with 
wide  variations  in  topography  and  through  timber  stands  that  range 
fiom  dense  reproduction  to  old,  mature  trees.  Here,  veritable  net- 
works of  old  logging  roads  and  skid  trails  exist,  but  are  in  advanced 
stages  of  disrepair.  Heavy  rains  have  transformed  some  of  them  into 
gullies,  while  others  are  almost  obliterated  by  the  growth  of  saplings. 
It  has  never  been  possible  to  keep  more  than  a  few  mam  trails  in  a  con- 
flition  where  regular  trucks  and  pick-ups  could  be  operated  for  fire  pro- 
tection. Moreover,  the  region  is  drained  by  numerous  small  creeks, 
bedded  with  gravel  and  sand  and  commonly  crossed — except  for  the 
important  roads — by  fording. 

Jeep  Gets  Them  There 

The  jeep  takes  fire  crews  across  terrain  that  is  otherwise  accessible 
only  on  foot  or  horseback.  On  one  occasion,  a  fire  was  reported  by 
radio  to  a  stand-by  crew  with  a  pick-up,  which  was  2  miles  nearer  the 
fire  than  the  jeep  which  left  the  ranger  station  at  the  same  time.  The 
jeep  forded  a  creek  and  drove  seven-tenths  of  a  mile  through  the  tim- 
ber, arriving  at  the  critical  moment  when  the  flames  were  beginning  to 
eat  into  a  field  of  dry  sedge.  The  jeep  crew  stopped  the  fire — limiting 
it  to  3  acres.  The  pick-up  crew  had  to  walk  the  seven-tenths  of  a 
mile  through  timber  and  came  15  minutes  later  than  the  jeep. 

On  another  fire  the  ability  of  the  jeep  to  get  to  the  fire  saved  2  hours 
of  walking  and  2  hours  of  crew  time  over  that  of  a  crew  which  used  an 
ordinary  dump  truck  for  transportation. 

In  numerous  instances  the  jeep,  equipped  with  a  30-  or  70-gallon 
tank  of  water,  saved  considerable  time  in  the  initial  attack  or  mop-up 
because  of  the  crew's  ability  to  get  the  water  right  to  the  fire.  Fitted 
with  a  30-gallon  tank,  the  jeep  can  carry  two  men,  including  the  driver. 
This  has  been  very  eft'ective  in  the  initial  attack.  Using  the  70-gallon 
tank  limits  the  crew  to  the  driver,  an  arrangement  largely  used  for 
mop-up  work. 
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Advantages  of  Jeep  Over  Pick-Up 

Because  of  its  construction,  the  jeep  has  numerous  advantages  over 
the  pick-up.  It  can  ford  fau'ly  deep  streams  because  the  breather 
pipe  and  oil  filter  openings  are  near  the  top  of  the  motor  block.  Unless 
it  is  almost  submerged,  water  cannot  get  into  the  crankcase.  The 
generator  is  equipped  with  a  hand  latch  which  releases  the  fan  belt 
when  crossing  streams,  so  that  the  fan  will  not  throw  water  over  the 
engine  compaitment.  Streams  two  feet  deep  have  been  crossed 
easily. 

The  jeep  can  travel  over  rocky  and  rough  country  because  it  has 
more  clearance  than  the  regular  pick-up  or  other  fire  trucks.  Its 
construction  gives  the  jeep  more  protection  to  the  steering  tie-rods 
and  transmission  than  is  found  in  ordinary  equipment. 

The  jeep  has  proved  equal  or  superior  to  any  pick-up  in  economy  of 
operation  over  similar  roads.  Finally,  the  absence  of  large  fenders 
and  cab  makes  it  less  liable  to  damage  from  brushy  roads  and  deep 
ruts  in  cross  country  travel  than  other  types  of  vehicles.  The  narrow 
tread  enables  the  jeep  to  travel  over  roads  with  deep  ruts,  though 
not  at  high  speeds. 

Jeep  Not  a  Cure-Ail 

When  all  is  said  and  done,  the  jeep  is  not,  however,  a  cure-all  for 
negotiating  rough  terrain.  It  has  trouble  following  the  contours  of 
slopes  with  grades  over  15  percent.  On  side  slopes  of  this  type,  the 
jeep  tends  to  slide  downhill,  often  getting  stuck  between  trees  and 
other  obstructions.  This  results  in  delay.  However,  it  can  make 
good  time  up  and  down  hill  on  slopes  of  20  to  30  percent. 

The  most  serious  drawback  is  the  jeep's  limited  carrying  capacity. 
It  is  rated  as  a  quarter-ton,  and  under  many  conditions  more  men  and 
equipment  are  needed  for  effective  initial  action  than  the  jeep  can 
carry.  The  answer  to  this  problem  seems  to  be  the  use  of  a  larger 
vehicle  of  the  jeep  type,  or  two  jeeps  in  the  same  action. 

Revised  Fire-Control  Equipment  Handbooli. — complete  revision  of  the  1939 
Forest  Service  Fire-Control  Equipment  Handbook  was  planned  in  late  1944, 
because  of  many  recent  improvements  in  (1)  tools,  equipment,  and  fire-control 
techniques  developed  by  employees  in  the  Forest  Service;  and  (2)  new  types  of 
power,  transportation,  and  other  equipment  developed  by  the  military  organiza- 
tions and  jirivate  industries  which  were  believed  adaptable  for  effective  use  in 
forest-fire  control.  A  nat  ional  committee  of  representatives  from  the  nine  Forest 
Service  reaions  in  continental  United  States  was  convened  at  Washington,  Jan- 
uary 2.5.  1945.  This  connnittee  discussed  forest-fire  control  equipment  needs  and 
developments  which  liad  occurred  since  1939,  carefully  reviewed  the  old  hand- 
boolc,  and  outlined  plans  and  assignments  to  regions  of  contributions  to  be  made, 
looking  toward  issue  of  a  revised  edition  early  in  1946. 

During  the  latter  months  of  1945,  much  of  the  material  for  the  revised  liand- 
book,  in  the  form  of  rewrites  of  old  descriptions  and  write-ups  of  new  equipment 
items,  has  been  reaching  the  Washington  office.  It  is  expected  that  all  material 
for  the  revised  handbook  will  have  reached  Washington  and  be  edited  and  typed 
in  the  near  future.  The  working  committee  designated  by  the  national  committee 
will  thereafter  convene  at  Washington  to  make  a  final  review  and  arrangement 
of  the  material  for  delivery  to  the  printer. 

The  handbook  will  be  available  to  the  public  at  the  office  of  the  Superintendent 
of  Documents,  Washington  25,  D.  C,  at  $1.25  per  copy  (tentative  price). 


SIMPLIFYING  FIRE-FIGHTERS'  MESS 


H.  M.  White 

Equipment  Engineer,  North  Pacific  Eegion,  U.  S.  Forest  Service 

In  recent  years  there  has  been  considerable  interest  in  simphfying 
the  methods  of  feeding  fire  fighters.  As  early  as  1939.  concentrated 
rations  were  developed  so  that  suppression  crews  on  remote  sectors 
of  the  control  line  could  maintain  themselves  for  3  days  and  save  hard, 
time-consmning  travel  between  the  fire  camp  and  job.  Alcals  pre- 
pared in  central  kitchens  have  been  dropped  from  airplanes  to  fire 
crews  in  efforts  to  eliminate  the  delay  and  expense  of  setting  up  and 
mamtaining  cooking  facilities  at  the  fii'e.  Some  of  these  develop- 
ments and  experiments  are  described  in  previous  issues  of  Fire  Con- 
trol Notes. ^  Paj^er  dishes  have  been  used  to  a  limited  extent  in 
order  to  reduce  cost  and  overcome  the  danger  of  sickness  from  im- 
properly cleansed  tinware;  but  until  recently  satisfactory  paper  dishes 
were  not  available,  and  suitable  disposable  knives,  forks,  and  spoons 
have  not  yet  been  found. 

c  Experiments  with  disposable  dishes  and  certain  tA^pes  of  containers 
for  dropping  prepared  food  to  tire  fighters  were  conducted  in  the  North 
Pacific  Region  in  the  summer  of  1945.  The  results  were  sufficiently 
encouraging  to  warrant  use  of  the  equipment  and  methods  on  a  wider 
scale  in  1946. 

Paper  Dishes 

In  1944  David  P.  Godwin  made  a  rather  extensive  investigation  of 
disposable  dishes  and  found  three  articles,  a  partitioned  plate,  round 
utility  dish  or  boAvl,  and  cup  with  folding  handle,  that  appeared  to 
meet  the  reciuirements  of  being  waterproof ,  heatproof,  rigid,  tasteless, 
and  inexpensive.  Six  thousand  of  each  item  were  purchased  for  trial 
on  three  national  forests  in  the  North  Pacific  Region.  Descriptions 
and  prices  are  as  follows: 

Cost  per 
1,000 

Chi-net  lO'l-inch  blue  plate,  code  name  "Lake"   $7.  88 

Chi-net  16-ounce  round  utility  dish,  code  name  "Nimble"   6.  36 

Flared  10-ounce  cup,  with  handle  in  two  parts  which  fold  to  either  side  for 

nesting   9.  44 

The  Chi-net  products  were  obtained  from  the  KeA'es  Fiber  Co., 
Waterville,  Maine,  and  the  cups  from  the  C.  A.  Reed  Co.,  Williams- 
port,  Pa.  The  prices  indicated  were  f.  o.  b.  shipping  point.  Trans- 
portation raised  the  cost  to  slightly  moi-e  than  2}-2  cents  per  single  set. 

A  large  supply  of  plates,  utility  dishes,  and  cups  was  purchased 
recentlv  from  Blake,  Moffitt  &  Towne,  17  Southeast  Third  Avenue, 
Portland,  Oreg.,  at  $9.33.  $7.57,  imd  $8.07  per  1,000,  respectively. 
Plates  and  utility  dishes  are  as  described  above,  but  the  cup  was  an 
8-ounce  Dixie  Cup  (No.  108),  with  the  same  type  of  folding  handle  as 
the  C.  A.  Reed  cup,  and  of  similar  (|uality. 

Three  forest  supervisors  reported  favorably  on  the  pajjcr  dishes, 
and  local  cooperators,  who  have  helped  on  fires  for  years,  asked  why 
the  Forest  Service  had  not  used  them  before.    Used  exclusively  in  lieu 


'  April  1940,  p.  4i);  July  1114(1,  p.  IHi;  January  1942,  p.  22. 
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of  limvarc  on  sevoi-al  fires,  tlic  cooks,  camp  bosses,  and  firefighters 
also  found  them  satisfactory.  The  plates  and  utility  dishes  withstood 
moistm'c  and  h(>at  very  well,  but  the  cup  was  considered  a  little  light, 
having  a  tendency  to  lose  rigidity  after  the  second  or  third  filling. 

Paper  dishes  eliminate  in  part  the  cutting  of  wood,  heating  water, 
and  hiring  flunkies  to  wash  dishes.  From  initial  tests  it  is  apparent 
that  it  costs  less  to  use  paper  dishes  than  wash  the  usual  tinware. 
In  addition,  sanitary  dishes  are  assured  at  all  times.  An  effort  will 
be  made  to  obtain  satisfactory  paper  spoons  and  possibly  forks  and 
knives. 

So  far  as  known,  paper  dishes  were  not  dropped  from  airplanes  on 
any  of  the  forests,  but  they  obviously  have  an  advantage  over  tinware 
for  this  method  of  delivery. 

Dropping  Hot  Food  Containers 

In  December  1944,  Floyd  W.  Godden,  of  the  Intermountain  Region, 
repoi-ted  the  successful  use  of  ordinary  5-gallon  gasoline  cans  for 
dropping  liquids  and  5-gallon  friction-top  honey  cans  for  dropping 
prepared  foods,  such  as  scrambled  eggs  and  bacon,  cooked  cereal, 
vegetable  meat  stews,  etc.  The  cans  were  purchased  complete  with 
individual  carboard  cartons  at  low  cost,  and  were  left  at  the  fire. 
Last  spring  a  number  of  similar  cans  were  bought  in  the  North  Pacific 
Region  at  31  cents  for  the  honey  can  and  around  26  cents  for  the 
gasoline  can,  without  cartons.  Since  the  cartons  could  not  be  ob- 
tained, insulating  and  cushioning  material  had  to  be  inipi'ovised. 


Doiihlc-construclcd  carton  u^^t'cl  as  iii.sulation,  o-gallon  friction-to])  honey  can, 
and  l-c|uart  cold  storage  locker  containers.  The  can  may  be  used  for  bulk 
food  or  to  hold  various  foods  placed  in  individual  containers. 


36 


FIRE  CONTROL  NOTES 


The  honey  cans  were  used  for  droppmg  hot  meals  to  small  crews  at 
two  fires  on  the  Chelan  National  Forest.  The  gasoline  cans  were  not 
used  because  a  hot  drink  was  not  served,  but,  hot  coffee  or  other 
liquid  can  be  dropped  successfully  in  such  containers. 

In  one  case  the  menu  included  steak,  mashed  potatoes  and  gravy, 
string  beans,  fresh  milk,  cinnamon  rolls,  and  fresh  fruit.  While  the 
food  was  being  cooked  the  honey  can,  enclosed  in  a  double-constructed 
cardboard  carton,  was  set  near  the  stove  to  absorb  heat.  The  hot 
foods  were  put  into  1-quart  cold  storage  locker  containers  placed  in 
the  honey  can  in  an  upright  position.  The  heated  cinnamon  rolls 
were  also  put  in  the  can  on  top  of  the  locker  containers.  The  carton 
was  then  placed  in  one  end  of  an  orange  crate,  which  is^fitted  nicely, 
with  a  1-gallon  jar  of  milk  and  fruit  packed  in  burlap  in  the  other  end. 


Left:  Orange  crate,  with  honey  can  in  caidboard  carton,  and  milk  jar  and  locker 
containers  packed  in  burlap.  Folded  burlap,  not  shown,  was  placed  over  the 
jar  and  locker  containers.  Right:  The  completed  package,  with  parachute 
harness  sling  and  silk  cargo  chute. 


For  the  second  fire,  4  gallons  of  meat  balls  and  spaghetti  in  tomato 
sauce  were  put  into  a  honey  can  without  locker  containers.  The  other 
half  of  the  orange  crate  contained  fresh  milk,  packed  as  before,  and 
lettuce  and  tomato  salad  in  locker  containers. 

In  each  case,  the  orange  crate  and  its  contents  were  wrapped  in  a 
piece  of  burlap  7  feet  square  and  placed  in  a  sling  made  of  salvaged 
parachute  harness.  (The  sling  could  have  been  made  of  rope,  if  para- 
chute harness  had  not  been  available.)  The  packages  were  dropped 
safely  with  converted  man  parachut(*s.  The  weight  of  each  package 
is  not  known,  but  undoubtedly  it  would  have  been  a  light  load  for  a 
standard  silk  chute.  Elapsed  time  in  the  first  test  was  3  hours,  and  in 
the  second,  9  hours.  On  both  occasions  the  cooked  food  was  too  hot' for 
immediate  consumption.  There  was  enough  meat  balls  and  spaghetti 
for  two  meals  for  the  crew.  For  the  second  meal  the  can  was  quickly 
heated  over  an  open  fire  and  the  food  was  tluni  as  palatable  as  when 
freshly  cooked. 

In  both  cases,  the  food  was  dropped  to  smokejunipers  who  had  indi- 
vidual mess  kits.  However,  paperdishes  could  easily  have  been  packed 
in  the  crate,  with  the  milk  and  fruit  or  salad,  by  using  less  burlap 
packing. 


THE  SAND  BOX  AS  A  FIRE-CONTROL 
TRAINING  TOOL 


D.  H.  Eiiler' 

Suppression  Crew  Foreman,  Angeles  National  Forest, 
U.  S.  Forest  Seroice 

The  two  chief  functions  of  the  Forest  Service  protection  force  are 
fire  prevention  and  fire  suppression.  The  success  or  failure  of  our 
crews'  performance  in  these  functions  is  governed  in  large  measure 
by  the  amount  of  training  tliey  get  and  its  effectiveness. 

Training  in  fire  prevention  and  suppression  is  a  technical  job,  and 
(>vcry  avadable  method  and  tool  should  be  put  to  its  fullest  use. 
The  sand  table,  film  strips,  motion  pictures,  and  other  training  devices 
have  been  used  effectively  by  the  United  States  Army  and  Navy  to 
train  their  personnel  in  the  shortest  time  possible.  Likewise  in 
training  large  numbers  of  short-term  forest  protection  men  r^uickly, 
we  have  made  many  adaptations  of  new  techniques  to  our  spc^cific 
purposes.    Among  them  the  sand  box  has  proved  quite  successful. 

The  sand  box  is  an  adaptation  of  the  Army  sand  table.  But 
instead  of  a  table  holding  sand  for  molding  purposes,  it  is  simply  a 
mound  of  earth  bnUt  up  in  the  back  yard  of  a  ranger  or  guard  station 
and  shaped  to  sinuilate  a  real  area  with  all  its  topographic  features 
and  "various  types  of  vegetative  cover. 

Angeles  Sand  Box 

The  Angeles  sand  box  was  constructed  on  an  unused  piece  of  ground 
approximately  30  feet  square.  Earth  was  piled  with  pick  and  shovel 
in  the  center  and  formed  into  every  conceivable  variety  of  ridges  and 


Sand  box  u.sed  on  the  Angeles  National  Forest  to  train  its  protection  force. 


'  Appreciation  is  expressed  to  M.  W.  Durham,  Tom  Henderson,  and  many  others  whose  suggestions  in 
developing  the  sand  box  have  been  of  great  help  in  training  personnel  in  fire-suppression  techniques. 
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Close-up  of  sand  box  showing  simulated  topographical  features. 


canyons.  The  result  was  a  miniature  barren,  mountainous  wasteland, 
which  represented  roughly  one  township,  according  to  scale.  Roads 
and  trails  were  outlined  with  white  sand  on  the  hillsides — dams,  tun- 
nels, and  bridges  adding  a  realistic  touch.  ^Miniature  buildings 
simulating  lookouts,  guard  stations,  warehouses,  tool  caches,  and 
settlements  were  constructed  and  spotted  into  the  area.  The  minia- 
ture buUdings  were  small  blocks  of  wood  ro uglily  shaped  and  painted, 
as  were  the  lookouts,  with  pyramid  top  mounted  on  match  sticks.  A 
small  village  and  public  camp  groimd  represented  risk  and  places  of 
fire  occurrence.  A  flood-control  dam  in  the  canyon  above  the  village 
helped  bring  out  the  importance  of  watershed  protection. 

With  the  sand  box  constructed  and  the  culture  prepared  and 
located,  some  suitable  fuels  were  required  to  illustrnte  th(>  problems 
to  be  solved  by  actual  burning  of  th(>  cover.  The  fire  was  attacked 
in  a  safe  and  correct  maimer,  bringing  out  points  of  attack;  line 
location;  and  methods  of  control,  such  as  dii'cct  attack,  backfij'ing, 
etc.  Various  fuels  were  tried,  includmg  grass,  pine  needles,  and  light 
brush,  with  heavier  brush  stems  to  represent  timber  and  logs.  The 
pine  needle  cover  was  the  best  for  burning,  and  dr}^  grass  most  suitable^ 
for  flash  cover  type  of  fuel.  The  shorter  pine  needles  proved  slightly 
better  than  the  long  needl(>s,  as  the  latter  were  "stringy"  and  difficidt 
to  keep  oft'  the  roads  and  firebreaks,  and  added  to  the  difficulties  in 
teaching  backfiring  techniques.  The  heavier  brush  stems,  simulating 
logs,  added  to  the  ijistructional  value  by  rollijig  into  unl)urned  arenas, 
smoldering  after  the  fii'c  had  passed,  and  the  like. 

Before  the  sand  box  was  used,  the  trainees  were  carefully  schooled 
in  the  factors  affecting  rates  of  spread,  such  as  relative  humidity, 
wind,  fuel  moisture,  temperatures,  use  of  tools  and  er[uipment,  and 
safety  nieasiu'es,  in  order  to  give  them  background  and  working 
knowledge  of  fire-control  t(>chniques.  A  preview  of  the  specific  prob- 
lem to  l)e  worked  out  was  given  b(>fore  the  match  was  apphed. 
Each  problem  was  foUowetl  through  from  start  to  fuiish,  enc'ouraging 
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the  trainees  to  bring  out  all  angles  possible.  After  a  major  fire  had 
devastated  a  good  portion  of  the  sand  box  watershed  aj-ea,  a  fire 
sprinkler  system  was  set  up,  the  water  turned  on,  and  witliin  a  short 
time  the  erosion  from  a  burned  and  an  unburned  area  beeame  evident. 


It  is  surprising  how  readily  the  trainees  comprehend  the  manner 
in  which  the  fire  burns;  the  effects  of  various  drafts;  rolling  materials; 
rates  and  direction  of  spread;  and  the  convection  of  air  currents  created 
by  ridges,  peaks,  and  canyons;  and  other  characteristics  of  full-sized 
fires.  There  is  little  hesitancy  on  the  part  of  trainees  to  speak  up 
when  they  recognize  various  points  previously  discussed  hi  the 
classroom. 

The  problems  which  can  be  worked  out  on  the  sand  box  are  endless. 
Where  there  is  smoke,  there  is  fire,  and  where  there  is  fire  the  interest 
of  the  trainee  is  captured.    Where  there  is  interest,  training  is  effective. 


The  development  and  use  of  the  sand-box  training  system  on  the 
Angeles  in  1944  has  proven  very  successful  and  its  use  is  encouraged 
and  recommended.  It  should  be  stressed,  iiowever,  that  the  sand 
box  is  not  a  plaything,  or  merely  a  game  to  pass  the  time  away,  but  a 
definite  training  aid  to  be  used  in  coordination  with  any  fire-control 
handbook,  and  to  study  problems  that  have  been  or  will  be  met  on 
going  fires.  Further  development  and  use  of  the  sand  box  will  bring 
improvements,  and  experimentation  with  various  problems  should 
be  encouraged. 

E.  D.  Reports. — At  the  meeting  of  the  Fire  Control  Eciuipiueiit  Committee  in 
Washington,  January  1945,  various  forms  of  fiisscminal  ion  of  equi])ment  infor- 
mation were  fully  discussed.  As  a  result  of  Ijettcr  organized  ecjuipment  develop- 
ment throughout  Forest  Service  regions,  we  receive,  from  time  to  time,  compre- 
hensive progress  reports  of  items  which  have  importance  and  general  ap])]icability. 
Because  these  are  too  lengthy  and  detailed  to  he  used  as  articles  for  Fire  Control 
Notes,  the  Committee  recommended  that  t  hey  be  edited  and  mimeographed  with 
multilith  illustrations  and  distributed  to  field  agencies. 

These  descriptive  write-ups  arc  labeled  "E.  D.  Reports"  and  bound  in  a  distinc- 
tive orange  paper  cover  and  numbered  consecutively.  So  far  the  following  have 
been  issued: 

Wescoatt  Plow   E.  D.  Report  No.  1 

Michigan  Line  Builder   E.  D.  Report  No.  2 

Slip-On  Tanker  1   E.  D.  Report  No.  3 


These  seven  reports  have  been  distributed  in  limited  ciuantity  to  the  Forest 
Service  regional  offices,  the  State  foresters,  and  to  certain  Interior  Department 
bureaus.  It  is  regretted  that  wartime  jjaper  restrictions  placed  such  severe 
limitations  on  quantitv,  but  the  geographic  distril)Uti()n  is  such  that  we  believe 
interested  readers  of  Fire  Control  N(jtes  will  be  able  to  borrow  these  listed 
reports  from  one  of  the  offices  mentioned  without  much  difficulty.  Later  we  hope 
to  be  able  to  get  much  fuller  coverage  in  the  distributioiu — Division  of  Fire  Control, 
Washington  Office. 


Trainees  Learn  Readily 


Conclusion 


Army  Jeep  

A  Kapok  Bed  Bundler 

Ranger's  Pal  Plow  

Middle-Buster  Plow. . 


E.  D.  Report  No.  4 
E.  D.  Report  No.  5 
E.  D.  Report  No.  6 
E.  D.  Report  No.  7 


NIGHT  ATTACHMENT  FOR  FOREST  FIRE  FINDERS 
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The  above  drawings  illustrate  an  attachment  for  the  Osbomo  tire  finder,  designed  by  William  Hockman, 
park  ranger,  Mount  Ranior  National  Park,  which  iicrmil  s  more  accurate  readings  of  vertical  angles  on  forest 
fires  seen  from  a  fire  lookout  during  darkness.  Wlicu  usiim  this  item  the  observer,  to  determine  a  minus 
angle  aligns  his  eye  with  the  upper  edge  of  llio  lower  front  shulter  and  moves  the  rear  shutter  down  until 
the  lower  edge  cuts  the  light  beam  from  the  fire.  The  plus  vertical  angle  is  obtained  by  using  the  lower 
edge  of  the  upper  front  shutter  and  moving  the  rear  shutter  up  to  cut  the  light  beam  from  the  fire. 
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SCIENCE  TRACKS  DOWN  WOODS  BURNERS 


Henry  Sipe 

Assistant  Supervisor,  Cumberland  National  Forest,  U.  S.  Forest  Service 

Man-caused  forest  fires  have  been  increasing  in  many  parts  of  the 
United  States.  The  best  way  to  prevent  them  is  to  find  and  punish 
tlie  guilty  persons.  This,  however,  is  usually  not  an  easy  matter. 
Skill  is  needed  in  finding  evidence,  following  up  clues,  and  locating  tlie 
woods  burner. 

For  example,  a  fii  e  occurs  in  the  woods,  and  a  path  rims  through  the 
burned  area.  The  investigator  or  ranger  must  guess  whether  tlie 
fire  was  caused  by  a  smoker,  a  hunter,  or  an  incendiary.  A  match 
or  cigarette  left  behmd  will  not  alone  lead  to  a  solution  of  the  case. 
The  identity  of  the  traveler  through  the  area  when  the  fire  started 
must  be  determined,  and  his  connection  with  the  blaze  established. 
If  the  cause  of  a  fire  cannot  be  definitely  ascertained,  it  is  likely  to  go 
into  the  category  of  "unknown." 

Many  investigations  of  the  causes  of  fires  are  delayed  until  clues 
have  grown  cold  or  been  obhterated,  because  suppression  of  the  fire 
has  first  priority.  Often  insufficient  time  is  given  to  the  investiga- 
tion. A  further  difficulty  is  that  the  investigator  is  not  versed  in  the 
scientific  detection  of  evidence. 

Tool  Mark  Clues 

The  scientific  approach  in  determining  responsibility  for  man-caused 
fires  has  proved  quite  successful  on  the  Cumberland  National  Forest. 

In  one  case,  ax  marks  furnished  the  clue  which  led  to  the  appre- 
hension of  a  woods  burner.  Care  must  be  exercised  in  comparing  ax 
marks,  in  order  to  secure  chips  made  the  same  way.  The  wood  on 
opposite  sides  of  a  cut  will  differ  in  appearance,  but  close  examination 
usually  reveals  certain  similarities.  When  10  acres  of  national-forest 
land  in  Estill. County,  Ky.,  were  burned,  a  preliminary  search  by  the 
fire  boss  failed  to  unearth  any  clues.  An  investigator,  who  arrived 
after  dark,  cross-sectioned  the  area  thoroughly  and  found  a  moonshine 
still  with  fresh  signs  of  a  fire  in  the  oven.  Wood  had  been  used  for 
fuel,  and  ax  chips  showing  definite  nick  marks  were  discovered. 
Pocketing  a  few  chips,  the  investigator  followed  a  dim  trail  to  a  house, 
where  logs  with  similar  marks  were  seen  in  the  wood  pile.  CoTifronted 
with  the  evidence,  the  man  of  the  house  assumed  responsibility  and 
paid  a  fine.    There  have  been  no  fires  in  that  area  since. 

Telltale  Prints 

Tire,  shoe,  and  fingerprints  are  among  the  most  common  and 
effective  clues  left  by  woods  burners.  A  fire  occurred  on  an  old  road 
used  only  by  oil  drillers.  Tire  tracks  nearby  showed  print  marks, 
similar  to  those  found  on  a  driller's  truck  tire.  When  questioned,  the 
driller  admitted  being  in  the  area  the  day  of  the  fire  and  remembered 
throwing  out  a  match  near  the  burn.    He  pleaded  guilty. 
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Another  case  where  an  ax  mark  provided  the  major  clue  occurred 
in  1943  on  the  Laurel  district.  A  dead  chestnut  tree  was  found  burning 
inside  a  burned  area;  beside  it  was  a  bundle  of  rags.  A  6-inch  hickory 
tree  had  been  cut,  trimmed,  and  used  as  a  pry  in  an  apparent  attempt 
to  uproot  the  tree;  ax  cuts  showed  identifying  marks.  Someone  had 
apparently  climbed  a  tree  nearby.  The  investigator  proceeded  to  the 
nearest  residence  a  mile  away.  The  man  in  the  house  said  he  had 
the  flu  and  knew  nothing  of  the  fire  except  that  he  had  seen  the  smoke. 
The  investigator  cut  out  a  few  chips  with  an  ax  he  found  at  the  wood 
pile  and  noted  that  the  marks  were  similar  to  those  at  the  fire.  The 
man  soon  admitted  that  two  boys  had  borrowed  his  ax  to  cut  down  a 
chestnut  tree  and  when  they  returned  it,  had  said,  "W(^  built  a  fire  in 
the  tree  to  smoke  out  a  squirrel."   The  boys  owned  up  and  paid  oft". 


A:  Evidence  leading-  to  detection  of  a  woods  burner:  two  chips  made  w  itii  I  he 
same  ax.  B:  Left,  mark  made  on  beech  tree  with  suspect'.s  mattock;  riglil-, 
mark  found  on  tree  on  arrival  at  the  fire.  C:  Left,  cuts  made  with  suspect's 
mattock;  right,  cuts  found  on  burning  tree. 

Another  type  of  tool-mark  case  occurred  in  1943.  Inside  a  l)urned 
area  a  large  hollow  beech  tree  was  found  burning.  On  its  bark,  about 
breast  height,  were  marks  apparently  made  by  a  blunt  instrianent  with 
two  kinds  of  edges,  possibly  a  mattock.  Footprints  on  a  woods  road, 
not  far  from  the  beach,  led  to  a  nearby  house.  The  farm(>r  living  there 
said  he  and  his  boy  had  come  over  the  road  that  day  with  a  gun,  mat- 
tock, and  several  peach  tree  transjjlants,  but  dcMiitni  any  knowledge  of 
the  fire  or  marks  on  the  tree.  The  suspect  willingly  accompanied  the 
investigators  to  the  tree,  where  similar  marks  wer(>  made  on  the  bark 
with  his  mattock.  Sections  were  cut  out  and  labeled  for  identification, 
and  the  farmer  was  told  that  they  would  be  sent  to  the  FBI  Laboratory 
for  comparison.    A  few  days  later,  before  a  reply  could  be  received 
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from  the  laboratory,  ho  called  at  the  ranger's  office  and  confessed  that 
his  son  had  pounded  on  the  tree  to  chase  out  a  squirrel,  failed,  and 
set  it  afire  as  a  last  resort. 

A  thorough  search  will  usually  reveal  some  clue.  About  dark,  a 
towernian  discovered  a  fire  a  few  miles  from  his  lookout,  along  a 
dead-end  road.  The  fire  crew  arrived  so  promptly  that  whoever  had 
caused  tlie  fire  did  not  have  time  to  get  back  out  of  the  dead-end  road. 
Fresh  tire  tracks  led  to  an  isolated  spot  in  the  woods  where  a  car  was 
hidden.  Cached  nearby  were  800  pounds  of  sugar  and  100  pounds  of 
bran  meal.  Inquiry  in  a  circuit  clerk's  office,  75  miles  away,  showed 
that  the  car  had  been  registered  in  a  fictitious  name.  This  information 
and  evidence  found  in  the  woods  were  turned  over  to  the  Alcohol  Tax- 
Unit  agents,  who  later  discovered  a  large  still  in  the  burned  areas  and 
made  some  arrests.  The  fire  case  was  filed  away,  and  the  suspects 
were  prosecuted  for  violation  of  the  liquor  laws. 

A  Lock  of  Singed  Hair 

A  very  imusual  determination  of  i-esponsibility  was  made  after  a 
fii'o  on  the  Red  River  district  in  1942.  An  alert  ranger,  searching 
carefully,  found  a  lock  of  singed  hair  caught  in  the  root  of  a  stump. 
Horse  tracks  nearby  led  to  a  farmhouse,  where  a.  horse  that  ma(l(> 
similar  tracks  was  found.  The  owner  achiiitted  riding  through  the 
area,  but  denied  causing  the  fire.  The  ranger  obtained  a  lock  of  the 
suspect's  hair.  Both  locks  were  sent  to  the  FBI  Laboratory,  which 
replied  that  they  were  similar  in  every  major  respect.  Confronted 
with  this  evidence,  the  suspect  admitted  he'd  been  drinking  and  had 
fallen  oft"  his  horse,  which  ran  home.  He  had  lighted  a  fire  to  warm 
himself  and  when  it  scorched  him,  jumped  up,  bumped  his  head  on 
the  stump,  losing  some  hair,  and  left  without  extinguishing  the  blaze. 
He  paid  a  fine  in  the  county  court. 

Ballistics 

The  science  of  ballistics  is  of  frequent  use  to  forest-fire  investi- 
gators. Many  fires  are  caused  by  hunters,  from  campfires,  cigarettes, 
or  in  smoking  game  out  of  holes  or  trees.  Often  the  hunter  fires  his 
gun  and  discards  the  exploded  cartridge  case.  Every  firing  pin  makes 
a  distinctive  mark  on  the  cartridge. 

In  a  burned  area  in  Laurel  County,  an  exploded  shotgun  shell  was 
found  near  a  tree  that  appeared  to  have  sheltered  wildlife  of  some 
kind.  A  "twist  stick,"  used  for  poking  into  a  tree  hollow,  lay  nearby, 
and  burned  leaves  in  the  cavity  indicated  that  a  fire  had  been  usecl 
to  smoke  out  game.  Incpiiry  showed  that  several  persons  were  seen 
in  the  vicinity  the  day  of  the  fire.  Examination  of  guns  narrowed 
the  suspends  to  the  owner  of  a  shotgun  of  the  same  gage  as  the  shell 
founfl  in  the  burned  ar(>a.  Permission  was  obtained  to  fire  the  gun 
in  his  presence. 

Shells  from  this  gun,  along  with  the  explodod  cartridge  case  picked 
up  at  the  fire,  were  sent  to  the  FBI  Laboratory.  It  replied  that  all 
the  shells  were  fired  from  the  same  gun.  This  definitely  placed  the 
suspect  in  the  burned  area.  Confronted  with  this  evidence,  he  said 
he  had  been  through  the  region  several  days  before  the  fire  and  had 
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shot  at  a  rabbit.  He  showed  the  investigator  a  place  outside  the 
burn,  where  the  alleged  shot  at  a  rabbit  took  place,  but  no  exploded 
shell  could  be  found  there.  Two  persons,  however,  were  located  who 
had  discovered  the  exploded  shell  soon  after  the  blaze  had  started, 
when  the  odor  of.  burned  powder,  they  said,  was  so  strong  that  not 
much  tinae  could  have  elapsed  since  it  was  fired.  The  case  was  brought 
to  trial,  but  was  lost  because  of  certain  technicalities. 

Cigarette  Packets 

A  simpler  case  followed  a  fire  in  Rowan  County  in  1943.  Local 
farmers  saw  a  blaze  start  about  a  minute  after  a  stranger  passed  on 
horseback.  A  little  girl  saw  the  rider  throw  down  a  paper  near  the 
point  at  which  an  investigator  found  a  "Kold"  cigarette  packet  and  a 
partly  burned  match.  By  means  of  various  other  clues,  the  stranger, 
a  salesman  who  had  traveled  on  horseback  to  visit  a  rural  customer, 
was  traced  to  his  residence  in  a  city  75  miles  away.  He  admitted 
smoking  "Kolds,"  but  knew  nothmg  of  the  fire.  He  readily  agreed 
to  settle  the  case,  however,  by  pleading  guilty  before  a  United  States 
commissioner. 

Conclusion 

Our  experience  in  tracking  down  woods  burners  has  shown  that  the 
investigator  need  not  be  an  FBI  agent,  a  superman,  or  a  trained 
scientist  to  attain  the  results  described.  He  must,  however,  have 
sufficient  training  or  experience  to  know  what  clues  to  look  for,  how 
to  protect  and  preserve  evidence,  what  significance  the  clues  have, 
and  where  to  secure  expert  opinion  about  them.  With  experience 
and  a  few  pieces  of  inexpensive  equipment,  an  investigator  can  often 
solve  cases  himself,  without  the  help  of  experts.  He  must  arrive  on 
the  scene  before  the  clues  are  obliterated  or  get  cold.  And  he  must 
have  persistence  and.  the  will  to  carry  on  in  spite  of  obstacles. 


FLORIDA  CAMP  TRAILER 


Division  of  Fire  Control,  Southern  Region,  U.  S.  Forest  Service 

Mobility  is  a  prime  essential  in  all  Coastal  Plain  fire  fighting. 
Fires  spread  rapidly  and  in  order  to  maintain  a  strategic  position, 
it  is  frequently  necessary  to  move  the  fire  camp.  For  this  purpose 
a  mobile  25-man  unit  has  been  developed  by  the  Florida  national 
forests.  Built  as  a  two-wheel  weatherproofed  trailer,  the  unit  is 
hauled  behind  pick-ups  or  larger  sized  trucks.  This  lay-out,  which 
serves  as  a  traveling  kitchen,  can  be  moved  up  to  or  on  the  fire  line, 
a  meal  served,  and  then  carried  to  a  selected  point  for  future  use, 
with  a  minimum  of 'moving  time. 


A:  Side  view  of  Florida  camjj  trailer.  Note  the  2x4  on  top,  iiM'd  a-;  :i  ii -i  for 
one  end  of  a  ridge  pole.  B:  Front  view  of  trailer  and  water-laiik' inlets  and 
outlets.  A  sawhorse  is  used  to  keep  trailer  tongue  level.  C:  Trailer  set  up 
on  sawhorse  with  ridge  pole  and  center  post  in  place  in  preparation  for  making 
camp.    Vertical  peg  in  2x4  secures  ridge  pole. 


The  camp  trailer  unit  is  the  outgrowth  of  several  years  of  experi- 
ence in  Coastal  Plain  fire  fighting,  and  its  value  has  been  proved  by 
successful  use.  It  can  be  hauled  over  any  woods  road  that  a  pick-up 
can  travel.  It  is  always  kept  at  the  central  fire  cache,  in  a  ready-to-go 
condition. 

The  trailer  is  roofed  over  with  galvanized  sheet  m(>tal  and  is  weather- 
proof.   The  contents  are  secured  behind  a  removable  end  gate. 

A  25-man  cooking  outfit  and  forest-built  stove  are  standard  for 
the  outfit.  Food  is  kept  in  a  special  food  box  in  sufficient  quantities 
to  furnish  three  hot  meals  for  25  men  in  addition  to  Army  C  or  K 
rations., 
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A  30-gallon  iron  garbage  can  is  used  to  heat  large  quantities  of 
vvater  over  a  grate  or  pit  fire.  A  folding  table  and  center  post  and 
ridge  pole  are  regular  parts  of  the  equipment  and  fit  inside  the  unit. 
A  10-gallon  water  tank,  built  into  the  trailer,  is  equipped  with  two 
^^-inch  water  faucets  and  an  inlet  extending  outside  the  body  of  the 
trailer  at  the  front  end. 

Wlien  the  tarpaidin  is  stretched  into  place  over  the  ridge  pole,  a 
small  but  satisfactoiy  shelter  is  provided.  The  trailer  itself  can  ])e 
used  as  a  storeroom. 

Several  national  forests  have  developed  similar  mobile  camp 
units  with  minor  variations.  In  one  instance,  a  small  Delco  light 
plant  was  built  into  one  end  of  the  trailer  with  an  extension  cord  of 
sufficient  length  to  light  up  the  shelter,  storeroom,  kitchen,  and 
immediate  camp  area.  Such  an  arrangement  has  proven  veiy  satis- 
factory, as  the  ranger  district  where  this  trailer  is  used  has  over 
100  man-caused  fires  per  year,  including  many  night  fires. 


Camp  being  set  up,  with  trailer  .-supporting  ridge  pole  at  one  end. 
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THE  BEETLE  TRACTOR 


North  Pax;ifiG  Region — U.  S.  Forest  Service 

In  various  regions,  during  the  past  10  or  15  years,  there  have  been 
sporadic  plans  and  trials  aimed  at  machine  maintenance  of  trails. 
On  several  forests  in  Region  6,  small  conventional  tractors  have  been 
used  to  build  or  maintain  "tractor  trails."  In  general  these  turned 
out  to  be  wider  and  more  expensive  both  to  build  and  maintain  than 
the  required  service  justified,  and  created  drainage  problems  out  of 
line  with  trail  standards  and  costs. 

In  1940,  the  Region  6  Trail  Tractor  was  first  used  on  heavy  trail 
construction  on  the  Siskiyou.  It  produced  an  excellent  trail  of 
satisfactory  standard  through  difficult  terrain  at  reasonable  cost. 
The  war  interrupted  jirogress  on  this  network  but  work  will  be  re- 
sumed in  194G  using  the  Clarkair  military  model  developed  by  the 
Army  from  the  original  R-6  machine.  Conclusions  drawn  from  this 
project  are  that  the  4,300-pound  Clarkair  is  fully  satisfactory  for 
trail  construction  but  larger  and  heavier  than  required  for  mainte- 
nance or  for  betterment  and  rehabilitation  of  existing  trails. 

As  a  result  of  experience  with  the  4.300-pound  tractor,  it  was 
thought  advisable  to  go  to  a  still  lighter  machine  for  trail  main- 
tenance and  betterment.  In  1944  the  equipment  laboratory  was  re- 
quested to  design  a  rugged,  heavj^  duty  unit  not  over  27  inches  in 


Wide  gage  beetle  tractor  with  Wescoatt  plow. 
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tread  width,  84  inches  long,  with  full  hydraulic  bulldozer,  ample 
power,  and  light  enough  to  be  hauled  in  a  pick-up.  It  was  specified 
that  basic  tractor  design  should  be  followed  insofar  as  practicable 
and  commercial  assemblies  utilized  to  simplify  parts  procurement 
and  repairs. 

The  equipment  laboratory  proceeded  in  line  with  the  above  general 
specifications.  Design  of  the  tractor  was  completed  in  December 
1944,  and  plans  turned  over  to  the  Portland  departmental  shop  for 
fabrication.  The  pilot  unit  was  finished  in  June,  1945.  In  order 
to  differentiate  it  from  other  small  machines  it  was  christened  the 
"Trail  Beetle,"  which  seems  reasonably  appropriate  in  view  of  its 
size  and  general  appearance. 

Beetle  No.  1  was  started  out  on  the  Clackamas  River  district  of  the 
Mount  Hood.  Work  included  removal  of  slough,  windfalls,  rocks 
and  roots,  widening  narrow  spots,  rebuilding  switchbacks  to  6-foot 
radius,  removal  of  puncheon  and  turnpiking  wet  spots,  i-eplacing 
bridges  with  fills,  and  other  miscellaneous  work  ordinarily  included 
in  annual  trail  maintenance-  During  the  course  of  the  tests  more  than 
20  miles  of  old  trails  were  worked  over  and  the  machine  was  not  "eased 
along."  On  the  contrar}^  to  determine  weaknesses  of  design  it  was 
frequently  put  into  situations  bej^ond  its  capacity.  Practically  none  de- 
veloped.   Results  on  trail  rehabilitation  were,  in  general,  excellent. 

Plans  are  now  under  way  for  procurement  from  commercial  sources 
of  the  beetle  tractor  with  spare  parts  and  it  is  hoped  they  Avill  be  avail- 
able for  the  1946  season. 

This  machine  is  primarily  a  trail  worker  but  its  small  size  and  light 
weight  offer  fire-control  possibilities  in  initial  attack,  and  supplement- 
ing hand  work  until  larger  tractors  can  be  delivered  to  the  fire. 
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Two  narrow  gage  (27V^-iiicli)  beetle  tractors  are  now  available  for 
use.  A  third,  wide  gage  (32%-inch)  machine  is  undergoing  tests  for 
fire  line  constx'uction.  It  now  is  equipped  with  ii,  small  Wescoatt  plow. 
A  disk  plow  will  also  be  built  and  tried  out  behind  it.  In  addition,  it 
is  planned  to  design  a  rotor  attachment  for  trial  use  with  this  tractor. 


Comparative  size  of  the  l,.S(iO-i)uuiid  27i/^-iiich  gage  trail  beetle  and  4,300-pound 

Clarkair. 


Specification — Beetle  Tractor 

Narrow  gage      Wide  gage 
(trail  use)         (Jire  Ufe) 

Weight,  without  bulldozer...'  pounds..        1,  500  1.  530 

Weight,  with  bulldozer  do   1,  800  1,  850 

Over-all  width  on  tracks  inches..  27}4  32% 

Over-all  track  length  do   51  51 

Length  of  track  on  ground  do   36  36 

Width  of  track  plates  do   5}i  5}-^ 

^^'idth  of  bulldozer  blade,  straight  do....  43Y2  50^ 

Width  of  bulldozer  blade,  angled  do   37  45 

Over-all  length  with  bulldozer,  exclusive  of  seat 

overhang   82  inches. 

Seat  overhang   22  inches. 

Motor,  make   1  CK  Waukesha,  gas. 

Motor,  horsepower   12-14  b.  hp. 

Drawbar   1,600  pounds — 10  hp. 

Speeds,  m.  p.  h.: 
Forward: 

First  gear   1.  69 

Second  gear   2.  68 

Third  gear  4.  91 

Reverse: 

First  gear   2.  19 

Second  gear   3.  41 

Third  gear  ^   5.  60 

Average  gasoline  consumption,  per  hour  %tol  gallon. 


THE  FIRE  FLY  PROJECT 


Neal  M.  Eahm 

TJ .  S.  Forest  Service,  Liaison  Officer,  IV  Air  Force  Headquarters 

During  the  winter  of  1944-45,  forest  supervisors  and  rangers  in  the 
western  Regions  were  startled  and  concerned  upon  discovering  they 
were  actually  under  bombardment  by  enemy  incendiary  missiles  and 
antipersonnel  bombs.  Free  sailing,  unmanned,  paper  balloons  car- 
ried the  bomb  load  which  consisted  of  five  cannisters  filled  with 
thei'mite  and  one  large  finned  bomb  containing  shrapnel  or  three 
"tire  pots." 

District  Ranger  Rajanond  L.  Beals  and  several  inhabitants  of  Hay- 
fork, a  mountain  town  in  northern  California,  narrowly  escaped 
serious  injury  or  death  when  the  hydrogen-filled  envelope  of  one  such 
balloon  exploded  while  landing  in  a  tree.  The  recovered  parts  of  this 
balloon  and  a  complete  unit  discovered  at  about  the  same  time  by 
Supervisor  Melvin  E.  Barron  of  the  Modoc  Forest  were  of  vital  in- 
terest to  Army  Intelligence.  From  these  balloons  and  others  recov- 
ered over  a  dozen  Avestern  States,  accurate  information  was  rapidly 
assembled.  They  were  being  launched  from  Japan  proper.  Crossing 
the  Pacific  on  wind  currents  at  stratospheric  levels,  they  reached  the 
west  coast  in  80  to  120  hours.  Most  of  the  298  recovered  landed  on  the 
west  coast,  including  Alaska,  Canada,  and  Mexico,  while  a  few  went 
as  far  east  as  Michigan.  An  automatic  device,  controlled  by  aneroid 
barometers,  dropped  ballast  and  bombs. 

The  two  objectives  of  the  Army  were  rigid  censoi-ship  to  prevent 
the  Japanese  from  learning  if  or  how  the  attacks  were  functioning 
and  destruction  of  balloons  before  the  payloads  Avere  dropped.  Cen- 
sorship was  remarkably  successful.  Leaks  occurred  late  in  the  season, 
only  Avhen  a  woman  and  five  children  were  killed  in  Oregon,  and 
when  an  antipersonnel  bomb  exploded  in  an  abandoned  rock  quarry 
near  Santa  Barbara.  The  Japanese,  hoAvever,  secured  very  meager 
information.  They  soon  regarded  the  project  as  unsuccessful  and, 
by  April  20,  1945,  abandoned  the  balloon  attacks. 

In  the  meantime,  Federal  and  State  agencies  developed  a  system  of 
detection  and  alerts  Avhich  Avorked  moderatelj'  Avell.  Army  air  bases 
were  kept  sharp  by  numerous  false  reports.  When  the  planet  Venus  be- 
came visible  during  daylight  hours  she  was  the  target  of  18  separate 
sorties  in  a  single  day.  Experienced  combat  pilots  claimed  the  bal- 
loons were  difficult  targets  and  could  outfly  a  P-38.  Near  the  Mexican 
border  two  Marine  pilots  and  a  salvage  crew  were  dispatched  to  bring 
down  and  recover  a  balloon.  At  the  first  pass  the  pilots  tried  to 
place  a  short  burst  in  certain  apparatus  to  make  the  mechanism  in- 
effective before  "fanning"'  the  envelope  down  with  the  "prop  Avash." 
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Japanese  paper  balloon. 


They  succeeded  only  in  knocking  off  a  few  ballast  sacks  of  sand  which 
let  the  balloon  rise  to  stratospheric  levels.  It  was  finally  overtaken  at 
an  elevation  of  40.000  feet  where  a  brief  burst  and  a  blinding  flash 
completed  destruction.  The  explosion  was  so  severe  that  the  salvage 
party  was  unable  to  recover  a  single  fragment. 

Forest  Service  and  other  Federal  and  State  agencies  were  gravely 
concerned.  With  the  fire  season  but  a  few  months  ahead,  the  poten- 
tialities of  the  continued  use  of  the  incendiary  missiles  plus  the  pos- 
sibilities of  phosphorus  leaflets  warranted  alarm.  Never  in  the  his- 
tor}"  of  the  Forest  Service  had  there  been  sucli  a  dearth  of  men  physi- 
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cally  qualified  to  fight  fire.  The  Washington  office  was  requested  to 
secure  military  assistance,  without  which  the  suppression  problem 
appeared  formidable.  The  Army  was  agreeable  and  designed  a  plan 
to  provide  assistance  to  civil  agencies  to  combat  forest  tires  started 
either  by  balloons  or  other  causes.  The  Forest  Service  was  designated 
to  represent  all  fire  protection  agencies  in  the  formulation  of  plans  and 
operation  of  the  project.  Frank  J.  Jefferson,  Assistant  Regional 
Forester  in  R-5  was  assigned  the  job  of  coordinator. 

The  Forest  Service,  together  with  the  Fourth  Air  Force,  Western 
Defense  Command,  and  the  Ninth  Service  Command  devised  a  joint 
air  and  ground  assistance  plan.  It  was  called  the  Fire  Fly  Project. 
It  provided  for  troops  specially  trained  and  equipped  to  suppress  tires. 
It  further  provided  for  air  assistance  in  two  forms:  Reconnaissance 
planes  and  personnel  to  detect  fires;  and  transport  planes  to  carry 
paratroops  to  remote,  inaccessible  fires,  supplies  to  fire  fighters  in  such 
areas,  and  ground  troops  and  Forest  Service  overhead  where  such 
transportation  saved  time.  By  May  19  the  3171st  Eng.  Fire  Fighting 
Battalion  (Prov.)  consisting  of  10  companies  and  2,700  troops  was 
organized.  The  555th  Inf.  Paratroop  Battalion  consisting  of  300 
men  was  ordered  for  duty — 200  stationed  at  Pendleton,  Oregon, 
and  a  detachment  of  100  at  Chico,  Calif.  The  First  Troop  Carrier 
Command  with  7  C-47  planes  was  assigned  the  job  of  transporting 
personnel  and  cargo.  The  161st  Liaison  Squadron  furnished  32  L-5 
and  C-64:  type  planes  and  pilots  for  fire  detection  patrol  flights  and 
scouting  activities. 

Shortly  after  this  activation,  the  State  Foresters  group,  the  National 
Park  Service,  and  the  United  States  Forest  Service  searched  their 
personnel  for  the  best  training  talent  available.  These  men  were 
thrown  into  one  of  the  most  intensive  training  tasks  ever  confronting 
fire  protection  agencies.  The  job  of  training  300  paratroopers,  as  well 
as  2,700  ground  troops,  was  a  real  challenge.  The  paratroopers  were 
given  essentially  the  same  training  as  the  ground  troops,  to  which 
was  added  a  course  in  "smoke  jumping" — one  similar  to  that  given 
regular  Forest  Service  crews.  The  principal  difficulty  was  weaning 
them  away  from  Army  methods  which  were  not  always  adapted  to  our 
conditions.  The  Army  used  smaller  chutes,  dropping  men  rapidly 
from  relatively  low  elevations  and  usually  on  fiat  terrain.  The  Derry 
chute  developed  by  the  Forest  Service  was  larger,  dropped  more 
slowly,  and  could  be  guided  by  ropes  attached  to  slots  in  the  canopy. 
Up-drafts  over  rough  terrain  frequently  held  the  chutes  stationary  in 
the  air,  or  in  some  cases  caused  them  to  go  up  instead  of  down.  This 
had  an  unnerving  effect  upon  the  colored  paratroopers.  In  a  few 
instances  the  men  attempted  to  climb  the  shroud  lines  to  determine 
what  was  holding  them  up. 

By  early  July,  troops  had  been  trained  and  moved  to  their  assigned 
camps  in  N.  F.  Regions  1,  5,  6,  and  4.  General  areas  were  determined 
by  the  degree  of  existing  potential  fire  hazard,  and  specific  locations 
were,  with  one  exception,  at  air  bases  of  the  Fourth  Air  Force  or  at 
camps  adjacent  to  bases.  These  were  picked  to  facilitate  air  move- 
ment of  troops.  Two  fire  control  sections,  one  at  Silver  Lake,  Wash., 
and  the  other  at  San  Francisco,  Calif.,  were  established  and  repre- 
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sentatives  from  the  Forest  Service,  Ninth  Service  Command,  First 
Troop  Carrier  Command,  161st  Liaison  Squadron,  and  the  Fourth  Air 
Force  were  on  deck,  prepared  to  coordinate  the  efforts  of  their 
commands. 

Shortly  after  the  first  of  July,  severe  lightning  storms  opened  the 
fire  season  with  a  bang.  A  fire  situation  developed  in  Region  5  and 
Region  6  which  at  times  exhausted  all  Fire  Fly  personnel  in  these 
regions.  Troops  were  flown  from  Camp  White,  Pendleton,  Spokane, 
and  Chico  to  fires  in  Oregon,  Washington,  and  California.  All  units 
received  their  baptism  by  fire  and  functioned  well.  During  the  first 
2  weeks  of  July,  the  Troo])  Carrier  Command  carried  70,000  pounds 
of  cargo  and  681  men.  On  the  Klamath  Forest  in  California,  800  men 
were  subsisted  by  aircraft;  17,000  pounds  of  food  and  equipment  being 
parachuted  to  them  during  a  single  day.  The  disastrous  Wilson  River 
fire  in  the  Tillamook  area  in  Oregon  started  at  this  time  and  was  not 
controlled  until  the  early  part  of  September.  During  the  latter  part 
of  July,  all  Fire  Fly  personnel  were  withdrawn  from  this  fire  and 
a  regiment  of  Army  engineers  took  over  suppression  work  on  a  project 
basis. 

In  A  ugust,  two  bad  situations  developed  in  California,  again  caused 
by  lightning  storms.  These  same  storms  aggravated  existing  serious 
fire  problems  in  Region  6.  Regions  1  and  4  also  exhausted  all  their 
units  at  one  time  during  the  month.  The  fire  season  terminated,  or 
was  sharply  reduced  in  Regions  1,  4,  and  6  during  the  early  part  of 
September,  but  because  of  high  winds  and  low  humidities,  serious 
suppression  ]iroblems  continued  throughout  September  and  into  Octo- 
ber in  Region  5. 

An  innovation  to  our  general  use  of  parachute  attacks  was  jumps  in 
force.  In  one  instance  100  troopers  and  full  equipment  were  dropped 
as  a  follow-up  on  a  300-acre  fire  in  the  Chelan  National  Forest,  Wash., 
where  the  initial  attack  by  10  Forest  Service  smoke  jumpers  failed 
to  hold  the  fire.  For  the  first  time  in  the  history  of  Region  6,  a  large 
fire  in  this  inaccessible  location  was  controlled  within  the  first  burn- 
ing period.  Another  mass  jump  by  50  men  was  made  in  the  rough 
Mount  Baker  area  in  this  same  region,  but  for  the  most  part  6  to  12 
men  were  jumped  on  single  fires. 

Total  military  effort  for  the  four  western  regions  amounted  to  147,- 
562  man-days  of  fire  fighting.  They  suppressed  or  assisted  in  the 
suppression  of  282  fires.  The  paratroopers  contributed  4,012  man- 
days  of  this  total  and  woiked  on  28  fires.  For  their  share  of  the  effort, 
the  troop  carriers  dropped  178,974  pounds  of  cargo  and  transported 
2,313  personnel.  The  Liaison  Squadron  reported  145  fires,  5  balloon 
incidents,  and  flew  3,905  hours  on  1,978  separate  sorties. 

The  cooperation  and  coordination  required  to  make  the  organization 
function  efficiently  was  remarkably  good.  The  fire  record  of  1945 
reflects  the  success  of  the  organization.  The  Fire  Fly  project,  with 
its  joint  control  by  several  branches  of  the  Army  and  the  Forest  Serv- 
ice, all  working  together  toward  a  common  objective,  will  remain  for- 
ever unique  in  Forest  Service  history. 


697043—46  2 


AIRPLANE  DELIVERY  OF  HOT  MEALS 


Ralph  S.  Space 

Northern  Region^  TJ .  S.  Forest  Service 

How  many  times  have  cooking  outfits,  complete  with  rations,  cooks, 
and  flunkies,  been  moved  into  fire  camps  only  to  serve  one  or  two 
meals?  When  the  costs  of  setting  up  a  kitchen,  packing  in  and  out, 
cleaning  up  and  repacking  the  mess  outfit,  and  cook  and  flunky  wages, 
etc.,  are  added  up,  the  cost  per  meal  is  enormous.  In  addition  to  these 
costs,  time  and  energy  have  been  lost  hiking  from  the  fire  line  to  a 
camp  for  meals.  Rarely  is  it  possible  to  establish  a  camp  right  on 
the  fire  line.  More  often  anywhere  from  30  minutes  to  an  hour  or 
more  have  been  lost  hiking  to  and  from  work. 

To  cut  losses  in  time  and  energy,  in  particular,  and  in  some  cases 
to  feed  fire  ci'ews  more  economically,  Region  1  designed  containers  for 
delivery  of  hot  food  by  plane  and  parachute.  The  method  included 
the  use  of  new  inexpensive  5 -gallon  paint  cans,  enclosed  in  kapok  cases, 
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much  like  those  in  which  ice  cream  is  packed,  except  that  each  of  these 
containers  is  provided  with  two  or  three  compartments  as  needed 
instead  of  one.  Food  packed  b}^  this  method  has  been  kept  hot  4  hours, 
which  is  ample  time  to  fly  it  from  Missoula  to  any  point  in  the  region. 
The  over-all  cost  of  each  container  unit  (which  includes  paper  dishes, 
paint  cans,  and  protecting  bags  made  from  condemned  kapok  beds) 
is  about  $5.  The  unit  can  be  abandoned  in  the  field  if  the  situation 
warrants. 

Almost  any  type  of  meal  can  be  furnished  and  menus  are  varied. 
For  instance,  a  dinner  may  include  meat — fried,  roasted,  or  in  a 


Hot  coffee  ('Oiitaincr  with  kapok  bag  for  insulation. 


stew — mashed  potatoes,  peas,  and  gravy.  If  stew  is  furnished,  gravy 
is  omitted.  Such  a  meal  rec[uires  two  containers  of  two  compai  tments 
each.  Hot  coffee  or  a  cold  drink  is  furnished  in  the  third  container, 
which  is  equipped  with  a  flexible  spout.  The  food  is  prepared  in  a 
local  restaurant  and  packed  in  the  containers. 

The  saving  in  time  and  energy  with  small  crews  has  indicated  the 
possibility  of  delivering  food  in  sucli  containers  to  crews  on  large 
fires.  However,  certain  problems,  such  as  how  to  drop  the  containers 
safely  through  the  heavy  smoke  blanket  that  hangs  over  large  fires 
each  morning  until  about  10  a.  ni.,  will  liave  to  be  worked  out.  For 
small  crews,  though,  the  economy  of  delivering  hot  meals  by  parachute 
is  now  well  established. 
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In  1940  an  old  fire  boss  was  sent  with  25  men  to  control  a  fire  on 
top  of  a  fairly  high  peak.  They  started,  early  in  the  morning,  back- 
packing their  tools  and  1  day's  rations.  It  was  a  nip-and-tuck  battle 
and  around  5  o'clock  in  the  afternoon  the  fire  boss  radioed  that  he  had 
the  fire  under  control  but  did  not  dare  leave  it  for  the  night.  He  also 
reported  that  they  had  only  enough  food  for  one  meal,  breakfast,  and 
very  little  water.  Could  it  be  arranged  to  send  some  food  by  parachute 
so  he  could  stay  overnight  and  mop  up  the  fire  earh^  the  next  day? 

"Sure,"  the  dispatcher  replied ;  "what  do  you  want?" 

"Well,  I  am  not  particular.    Just  something  to  eat  and  drink." 

"How  about  roast  beef,  mashed  potatoes,  gi'avy,  peas,  and  coffee?" 

"Huh  ?    Oh,  yeah !    Sure ;  and  you  might  send  some  ice  ci-eam." 

Within  2  hours  he  was  greatlj-  surprised  to  get  it  all,  including  the 
ice  cream. 


Coated  Binoculars. — The  first  report  to  reach  Region  3  on  the  use  of  "coated" 
binoculars  came  from  District  Ranger  Dean  M.  Earl  of  the  Apache  National 
Forest.  Although  he  knew  there  had  been  quite  a  little  discussion  on  the  coating 
of  optical  instruments,  he  had  seen  no  accoimts  of  tests  made  under  forest  condi- 
tions. So  when  he  received  a  pair  of  B  &  L  7  x  50  binoculars  which  had  just  been 
coated,  he  made  a  few  comparisons. 

In  his  report.  Ranger  Earl  states  that  the  greatest  single  improvement  lies  in 
their  use  in  looking  toward  the  sun.  As  long  as  the  sun  does  not  actually  enter 
the  image,  there  is  almost  no  glare.  Objects  nearly  in  line  with  the  sun,  that  are 
only  a  blur  to  the  unaided  eye,  stand  out  sharply  through  these  coated  optics.  He 
believes  that  this  improvement  alone  is  well  worth  the  cost  of  coating.  He  says 
that  although  the  coating  does  not  screen  out  haze,  the  increase  in  sharpness  of 
the  image  is  such  that  the  effect  of  haze  is  greatly  reduced.  He  also  says  the 
coating  increases  color  definition,  increased  depth  ijerception  makes  it  possible  to 
determine  smoke  location  more  accurately,  and  increased  light  transmission 
makes  it  possible  to  see  into  shadows  that  you  could  not  penetrate  with  uncoated 
optics. 

Ranger  Earl  believes  much  is  to  be  gained  in  fire  detection  by  the  use  of  properly 
coated  binoculars  in  lookout  towers. 


THE  BROOM-RAKE  FOR  LINE  CONSTRUCTION 


Perle  Lewis 


Forester^  Clark  National  Forest^ 
V.  S.  Forest  Service 

Every  known  style  of  broom-iake  on  the  market  has  been  tried  on 
the  Clark  National  Forest  for  line  construction,  but  only  one  has 
stood  up  over  the  years  under  rough  use.  After  9  years'  use  on  more 
than  9,000  fires,  the  simple  tool  illustrated  on  this  page  is  still  pre- 
ferred over  the  heavier  Kortick  and  Council  tools  which  it  replaced 
for  fire-line  raking  in  leaf -type  fuels.  Sev- 
eral other  forests  in  this  region  also  prefer 
this  broom-rake. 


Advantages 

Advantages  of  the  broom-rake  are  : 

1.  The  light  weight  makes  it  less  tiring  to 
use.  The  simple  broomlike  stroke  requires 
no  back  bending,  and  the  steel  tines  bend 
over  and  around  stones  and  roots  instead 
of  hanging  on  or  moving  them. 

2.  The  tool  is  more  effective  than  other 
rakes  because  the  long  spring  tines  reach 
between  or  under  rocks,  roots,  or  logs  and 
move  the  leaves,  twigs,  and  small  branches 
down  to  mineral  soil. 

3.  Line  construction  with  the  broom-rake 
in  leaf  fuel  averages  6.5  chains  per  man- 
hour  as  against  about  4  chains  with  heavier 
rakes. 

4.  The  broom  stands  rough  use  well,  al- 
though it  is  not  as  sturdy  as  other  raking 
tools.  The  average  rake  can  be  used  to  con- 
struct about  160  chains  of  line  before  becom- 
ing unserviceable.  However,  when  the 
average  cost  of  constructing  160  chains  of 
line  is  considered— $18  with  heavier  tools 
against  $10.80  with  broom-rakes— the  ex- 
penditure of  the  40-cent  rake  is  amply 
justified. 

Defects 

Two  defects  of  the  rake  are  being  studied  at  present.  One  is  the 
weak  attachment  of  the  handle  to  the  rake;  the  other  is  the  slippin" 
of  the  tines  from  one  side  of  the  rake  to  the  other. 

The  rake  shown  here  is  manufactured  bv  the  General  Hardware  Co 
3618  West  Pierce  Street,  Milwaukee,  Wis". 
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Bi-dOiu-raUe  for  fire-line 
construction  used  on 
Clark  National  Forest. 


TESTING  ARMY  EQUIPMENT  FOR 
FIRE  CONTROL  USE 

George  A.  MacDonald 

Washington  Office^  U.  S.  Forest  Service 

In  the  fall  of  19ii,  a  committee  i-ej)resentiiig  the  Divisions  of 
Fire  Control  and  Engineering  and  the  Branches  of  State  and  Private 
Forestry  and  Research  inspected  the  many  equipment  items  exhibited 
in  the  depot  of  the  Quartermaster  Board  and  selected  seventeen  as 
possibly  suitable  for  fire  control  use.  Samples  of  these  seventeen 
items  were  sent  to  various  regions  for  study  and  testing.  FolloAving 
is  a  brief  description  of  each  item  and  regional  comments: 

Packboard 

A  molded  plywood  frame,  with  laced  canvas  back  piece,  web 
straps,  hooks  and  lash  rope.  Principal  advantages  are:  good  ven- 
tilation and  load  distribution,  no  protruding  side  members  to  chafe 
the  wearer's  back  or  hips,  and  very  satisfactory  lash  hooks.  A  pack 
bag  can  be  attached  easily  if  desired.  Moisture  does  not  appear  to 
^ifiect  the  plywood.  This  packboard  is  considered  well  adapted  to 
Forest  Service  work  and  superior  to  the  well-known  Trapper  Nelson 
and  other  canvas-lined  packboards. 

Signaling  Mirror 

A  4"  X  5"  mirror  of  highest  quality  tempered  glass.  At  the  center 
is  a  window  with  a  small  red  reflector,  hinged  at  an  angle  to  the 
mirror.  The  "red  spot"  produced  by  the  reflector  enables  the  user, 
looking  through  the  window,  to  line  up  the  mirror  witli  the  target 
so  that  the  flash  can  be  seen.  Region  6  tested  the  mirror  by  signaling 
from  one  lookout  to  another,  from  a  smokechaser  to  a  lookout,  and 
from  the  ground  to  aircraft.  Considered  so  satisfactor_y  that  the 
region  desires  1,000  mirrors  if  they  can  be  obtained  at  small  cost. 

Smoke  or  Dust  Goggles 

Region  5  found  these  goggles  quite  satisfactory  where  smoke  or  dust 
was  troublesome. 

One-Quart  Collapsible  Canteen 

Made  of  plastic-impregnatod  fabric,  encased  in  a  canvas  bag.  Has 
plastic  neck  and  ca]D.  Weighs  9  ounces.  Region  5  tested  it  with  the 
usual  treatment  to  wliich  canteens  are  subjected  and  found  it  diii'able. 
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When  empty  it  flattens  into  a  very  small  space  and  the  neck  and  cap  do 
not  become  bent,  as  frequently  happens  with  metal  canteens.  The 
only  disadvantages  are  that  it  cannot  be  filled  by  dipping  it  in  a  stream 
and  the  material  gives  a  peculiar  taste  to  water. 

One-Burner  Cooking  Outfit 

A  nest  of  three  aluminum  kettles,  the  largest  being  8  inches  in 
diameter  and  4I/2  inches  deep,  a  frying  pan,  and  a  small  gasoline 
pressure  burner,  with  collapsible  legs,  which  nests  in  the  smallest 
kettle.  The  outfit  is  compact  and  weij^'hs  3  pounds.  Ranger  Hugh 
Kitter,  Region  6,  used  one  of  these  outfits  and  found  that  the  burner 
had  to  be  pumped  up  every  few  minutes,  with  daugor  of  tipping  over, 
and  that  iu  frying  the  heat  was  not  sufficiently  diti'used  to  the  outside 
of  the  pan.  He  believes  the  outfit  practicable  for  use  where  fuel  is 
lacking  or  so  wet  that  starting  a  fire  is  difficult. 

One-Gallon  Collapsible  Water  Bag 

A  gourd-shaped  vinylite  bag.  To  close  the  bag,  the  long  neck  is 
folded  several  times  and  secured  with  a  plastic  strap.  The  bag  will 
hold  air  and  makes  a  good  pillow.  This  article,  also,  was  tested  by 
Ranger  Hugh  Ritter,  Region  6,  who  reported  it  inconvenient  to  handle. 
It  should  be  encased  in  a  suitable  canvas  bag,  with  carrying  strap.  No 
information  as  to  its  durability  is  available. 

Hand  Smoke  Signal 

A  distress  signal,  designated  Mark  1,  Model  O,  I14  inches  in  diam- 
eter and  4  inches  long.  Weighs  8  ounces.  Emits  orange-colored 
smoke  and  burns  20  seconds.  Region  6  tested  it  in  open  ponderosa 
pine  and  Douglas-fir  timber,  with  a  slight  breeze  blowing  and  excel- 
lent visibility  from  fire  lookouts  and  ranger  station.  Results  were  as 
follows : 


Period  smoke 

Distance:              •                                                 visible  (seconds) 
6  miles   15 

19  miles   15  ' 

16  miles   25 

20  miles  (field  glass  used)   60 

11.5  miles  120 

4  miles   50 


From  all  stations,  smoke  could  be  seen  approximately  100  feet  above 
the  treetops.  The  smoke  does  not  last  long  enough  to  serve  as  an  ef- 
fective signal  by  smokechasers,  and  unless  the  air  is  almost  still  it  will 
not  rise  above  the  timber.  Region  6  also  tested  other  Army  distress 
signals,  obtained  directly  from  the  manufacturer,  and  will  continue 
tests  with  these  large  signals  in  194G.  in  an  effort  to  obtain  suitable 
signals  for  use  as  test  smokes,  for  signaling  l)y  smokechasers.  and  to 
show  the  location  of  a  spot  for  dropping  supplies  from  an  airplane 
when  there  is  a  layer  of  smoke. 
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Wool  Sleeping  Bag 

Made  of  single  wool  blanket  material.  Weighs  3  pounds.  Has 
parka  top  and  30-inch  open-end  zipper.  Width  near  top  is  27  inches, 
and  at  bottom  15  inches.  The  cover  for  the  wool  bag  is  made  of  water- 
proof material  and  weighs  2  pounds.  It  has  a  34-inch  opening,  with 
grommets  for  lacing  and  also  snap  fasteners.  Region  4  considers  this 
bag  not  warm  enough  for  the  higher  elevations,  even  in  summer. 
Region  6  says  it  would  be  a  reasonably  good  bed  for  a  fire  fighter  in 
warm  weather,  but  the  open-end  zipper  would  cause  trouble  and.  the 
grommets  and  snap  fasteners  on  the  cover  are  not  as  satisfactory  as 
an  ordinary  zipper. 

Mountain  Sleeping  Bag 

Regions  1,  4,  and  6  received  two  down  bags,  one  weighing  4  pounds  8 
ounces  and  the  other  5  pounds  6  ounces.  Both  have  parka  tops.  The 
lighter  bag  is  30  inches  wide  near  top  and  15  inches  wide  at  bottom, 
Avith  a  27-inch  closed-end  zipper.  It  fits  the  waterproof  cover  de- 
scribed under  "Wool  Sleeping  Bag."  The  heavier  bag  is  larger  and 
may  be  intended  for  use  outside  the  lighter  one.  It  has  a  full-length 
zipper. 

Region  1  reported  that  it  believes  the  lighter  bag  is  equivalent  to  the 
goosedown  bag  purchased  by  the  Forest  Service,  but  will  not  replace 
the  kapok  bag,  as  it  is  so  thin  that  a  bough  mattress  is  needed. 

Region  4  used  the  lighter  bag  with  the  wool  bag  inside  it  and  the 
waterproof  cover  outside.  To  keep  warm  two  thickness  of  Arnty 
blanket  and  a  tarp  were  needed.  They  tested  the  heavier  bag  in  a 
metropolitan  bag,  with  air  mattresses,  inside  a  tent.  Double  wool 
blankets  were  used  inside  the  heavier  bag,  which  was  about  as  warm 
as  a  4-pound  wool  batt.  They  do  not  consider  these  bags  suitable  for 
Foi'est  Service  use. 

Region  6  says  the  casing  of  neither  bag  is  down-proof  and  the  parka 
tops  are  unsatisfactory.  The  6-pound  goosedown  bag,  as  purchased 
in  Region  6,  is  better.  They  believe,  however,  that  with  some  changes 
these  Army  bags,  with  a  waterproof  cover  for  each  size,  Avould  serve 
as  fire  fighters'  beds  and  it  might  be  desirable  to  acquire  them  if  the 
price  was  low.  One  bag  inside  the  other  is  considered  too  warm  in 
Region  6. 

Field  Range,  M-1 937 

This  item  was  tested  in  Region  6  and  found  to  be  unsatisfactor}-  for 
fire-camp  use.  Its  weight  of  200  pounds  makes  it  difficult  to  transport 
and  the  general  arrangement  of  cooking  features  is  not  most  practical. 

Gasoline  Cook  Outfit 

This  outfit  for  small  detachments  was  tried  oul  in  Regions  1  and  4. 
The  pots,  pans,  kettles,  etc.  formed  the  stove  lids  and  all  openings 
must  be  covered  to  get  circulation  of  the  heat.  This  was  inconvenient 
when  cooking  for  a  small  grouj),  because  the  unused  openings  had  to 
be  covered  with  containers  full  of  water.  Both  Regions  considered 
the  outfit  not  suited  for  forest  camp  use. 
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Tent  Stove,  M-1 941 

A  round,  pot-type  stove  of  cast  iron.  18  inches  in  diiunctci-  and  IT 
inches  hiijh.  Remons  1  and  G  conchuhMl  tliat  with  wood  available 
the  Sibley  stove  now  used  l)v  the  Forest  Sei'vice  is  su[)erior. 

Officers'  Mess  Outfit,  M-1 941 

This  S-iium  outfit  was  tried  in  Regions  4.  5.  and  ('■>.  The  case  and 
utensils  weigh  50  i)ounds.  Region  4  reported  the  unit  satisfactory 
when  6  or  moi'e  men  use  it.  Region  5  considered  the  outfit  unsatis- 
factory because  the  enameled  ware  was  easily  chipped  and  constituted 
unnecessary  weight.  All  agreed  that  the  pivsent  Forest  Service  alumi- 
num mess  outfits  are  superior. 

Army  Company  Field  Desk 

This  desk  is  a  metal-bound  fiber  case  with  compartments.  One  side 
is  hinged  to  form  a  Avriting  desk.  Regions  5  and  (>  conctu(h'd  that  the 
company  boss  box  we  now  use  meets  our  fire-camp  needs  better. 

Immersion  Water  Heater 

This  heater,  bootlike  in  shape  and  designed  to  burn  gasoline,  was 
tried  in  Regions  5  and  (>.  Both  Regions  report  the  unit  inferior  to 
other  units  used  to  heat  watei-  in  fire  camps,  such  as  the  Portable 
Water  Heater  described  in  Fihk  Cox  tkol  Notes.  AjhmI,  15)46. 

Food  Containers 

Regions  1  and  0  tested  Ai-my  rectangular  and  cylindrical  food  con- 
tainers for  delivery  of  hot  food  to  field  crews.  They  concluded  that 
insulated  containers  now  in  use  on  the  national  forests  are  superior 
and  less  costly.  See  description  in  Firk  Contuoi^  Notes,  April,  1!>46. 

Army  Type  Ice  Creepers 

These  creepers  were  tried  in  Regioji  1  and  (>  as  a  substitute  foi'  calked 
shoes.  The  ice  creeper  is  an  expanding  metal  clamp  studded  with 
seven  spikes.  It  is  attached  to  the  shoe  by  webbed  straps  at  the  toe, 
instep,  and  ankle.  The  Regions  found  them  burdensome  to  the  feet 
and  generally  unsatisfactory. 
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FIRE  PREVENTION  PLANS 


A.  R.  COCHKAN 

.  Forest  Supervisor,  Jefferson  National  Forest^  U.  S.  Forest  Service 

Fire  prevention  is  one  of  the  several  ranger  district  activities  that 
has  man}^  parts.  These  parts  or  jobs  are  like  the  pieces  of  a  jigsaw 
puzzle.  They  don't  make  sense :  all  is  confusion  until  they  are  put 
together  in  a  plan.  The  relative  position  of  any  specific  job  is  deter- 
mined by  the  season  and  by  the  person  who  is  responsible  for  it.  When 
they  are  fitted  together  to  make  a  plan,  a  picture  of  the  whole  fire 
prevention  job  on  the  district  is  obtained. 

The  plan  gives  the  ranger  a  quick  reference  for  current  planning  and 
shows  who  is  responsible  for  what  jobs  at  the  time  the  jobs  come  up. 
The  ranger  carries  his  fire  prevention  plan  in  liis  master  plan  book. 
The  supervisor  finds  the  fire  prevention  plan  an  aid  to  inspection  for 
quantity  and  quality  of  work  because  he  has  the  whole  picture  before 
him  and  can  inquire  about  any  part  to  determine  its  status. 

The  fire  prevention  plan  is  produced  under  the  Regional  Fire  Con- 
trol Standard  which  requires  on  each  district  a  study  of  the  man-caused 
fires  ov^r  the  past  2  years  and  the  preparation  of  specific  action  plans 
for  preventing  such  fires.    The  plan  consists  of  two  parts : 

A.  Conclusions  reached  from  stud}'  of  occurrence  records  and  special 
situations  affecting  fire  occurrence. 

B.  Tentative  assignment  to  individuals  of  all  prevention  jobs  with 
time  and  place  for  each. 

Part  A,  and  1  month  of  part  B  of  the  Holston  Ranger  District  fire 
prevention  plan,  fiscal  year  1946,  are  given  below  as  a  sample: 

Holston  District  Prevention  Plan,  Fiscal  Year  1946 

Part  A. 

Fire  Problems: 

Pine  Mountain  Areas  5  fires  annually,  range  burning. 

Poor  Valley   4  fires  annually,  .smokers  and  campfires. 

Currin  Valley   7  fires  annually,  debris  Imrning. 

Sprouts  Creek   3  fires  annually,  incendiary — since  1940 — all 

in  a  high  hazard  area. 
Konnarock    and    \Miite    Top  These  areas  have  had  range  burning  fires  and 

areas.  debris  burning  fires  for  10  years. 

N.  &  W.  Railroad   5  miles  of  right-of-way. 
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Part  B. 

(1)  Prevention  Jobs: 


Month 

Job 

Dispatcher 
hours 

Top  guard 
hours 

Ranger 
hours 

Feb. 

Distribute  debris  burner  prevention  letter; 
Prepare  letter  for  mimeographing. 
Determine  list  of  addresses 

2 
8 
2 

2 

2 

Mail  

Post  contact  record 

Make  personal    debris   burner  contacts — 
Konnarock  area  _   

8 
4 

3 

4 
18 
6 

4 
4 

3 

Make  (xn-soiial  contacts  with  specific  debris 

buriici'^  (a\('raK<'  of  20  per  vear'_ 
Contact'  law  entorcement-  officers: 

1  trial  justice,   1   State  policeman.  2 
county  wardens,  1  FBI  agent,  -I  game 
wardens 

4 

Contact  railroad  officials  to  see  if  R/W 
hazard  has  been  reduced    .     _  _           .  . 

Show  vocafilms  to  18  graded  schools 

Maintain  No.  1  poster  display  at  9  schools 

(2)  Special  Projects : 

Poor  VuIIeti. — Patrolman  make  intensive  contacts  with  fishermen  in  April 
and  hunters  in  November. 

White  Top. — Fred  Weaver  contact  range  land  owners  each  spring  (5  days 
required).  He  will  also  make  a  special  effort  to  "trail"  the  notorious  Doc. 
Oshorne. 

Sprouts  Creek. — Lookout  A  Thweatt  make  pei'sonal  fire  prevention  contacts 
3  days  prior  to  eacli  fire  season.    This  area  is  noted  for  incendiarism. 


A  "SMOKE  JUMPER"  CREW  AT  WORK 

Condensed  from  Region  Four  Report^  hy  P.  A.  Thompson,,  Chief 
Division  of  Fire  Control^  Washington  O'ffice,  U.  S.  Forest  Service 

The  following  is  a  brief  account  of  the  experiences  and  accomplishments  of  the 
36-man  "smoke  .iiimper"  crew  stationed  at  McCall,  Idaho,  last  summer.  It  was 
abstracted  from  a  more  detailed  official  report  prepared  by  Region  4  of  the 
Forest  Service.  It  .uives  a  good  picture  of  the  present  status  and  i)otential  value 
of  aerial  methods  in  roadless  country  in  terms  of  on-the-ground  experience. 

In  1945  Region  4  of  the  Forest  Service  maintained  at  McCall,  Idaho, 
a  36-man  "smoke  jumper"  unit.  These  36  flying  firemen  were  trained 
to  parachute  from  airplanes  to  fires  in  the  forested  mountains  in  that 
section  of  the  Northwest.  The  area  in  which  they  parachuted  to  fires 
includes  parts  of  three  National  Forest  Regions,  seven  National 
Forests,  and  a  lot  of  private  lands.  The  topography  varies  from  the 
flat  sagebrush  plains  of  southern  Idaho  to  the  rugged  peaks  and  ridges 
of  the  Seven  Devils  in  western  Idaho,  the  Wallowa  Mountains  in 
Oregon,  and  the  southern  Bitterroots  in  northern  Idaho.  There  is  no 
more  rugged  terrain  in  the  United  States.  It  varies  in  elevation  above 
sea  level  from  600  or  700  feet  in  the  bottom  of  the  Snake  River  Canyon 
to  9,000-  and  10,000-foot  peaks  in  the  forests. 

The  crew  Avas  ready  for  business  on  July  1.  Lightning  fires  started 
on  July  11  and  the  first  2  jumps  were  made  on  a  fire  in  the  Payette 
National  Forest.  The  season  ended  on  September  16  when  the  last 
•1  jumpers  walked  out  from  the  Fritzer  Creek  fire  on  the  same  forest. 
Between  these  dates  men  jumped  to  fires  every  week.  Sixteen  fires 
were  handled  in  one  busy  week!  The  36  smoke  jumpers  made  231 
fire  jumps  on  66  fires.  Of  these  fires  46  were  suppressed  by  2  jump- 
ers; 12  fires  required  from  3  to  5  jumpers;  5  fires  required  from  6  to  iO 
jum))ers:  3  fii'es  required  from  11  to  29  jumpers. 

On  August  2,  21  jumpers  from  McCall  and  <S  borrowed  jumpers 
from  Missoula  parachuted  to  the  Acorn  fire.  On  this  day  the  burn- 
ing index  was  73,  which  is  extremely  high  ;  and  winds  varied  fnmi  10  to 
30  miles  per  hour.  The  report  states,  "it  was  on  this  fire  that  the 
groimcl  winds  reinflated  cargo  chutes  after  landing  and  dragged 
125-pound  cargoes  up  100  percent  slopes."  Nevertheless  this  fire  was 
promptly  controlled  at  less  than  100  acres. 

On  September  2  on  the  Fritzer  Creek  fire  the  burning  index  was 
85  and  winds  from  15  to  25  miles  per  hour.  Six  men  jumped  the  first 
evening.  On  September  3  the  burning  index  was  92  with  increased 
winds.  Nineteen  additional  men  were  jumped  in  one  sectoi'.  The 
report  states,  "they  alone  .stopped  this  fire  on  a  critical  1-mile  flank 
that  was  sweeping  into  adjacent  drainages.  The  saving  over  ground 
crews  here  was  ))i-ol)al)ly  l.OOO  aci-es.    The  25  smoke  junq^ers  handled 
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the  most  diffic-ult  one-third  of  this  fire  ut  oiie-ei<ihth  the  cost.""  On  this 
day  of  the  oG  smoke  jumpers  were  out  on  fires.  Only  5  men  Wf^'e 
Iieid  on  standby  for  call. 

This  was  a  bu.sy  crew.  Between  the  lirst  lire  jump  and  the  last  fire 
jiunp  there  was  a  total  elapsed  time  of  68  days.  Sixty-eight  (the 
number  of  days)  times  .']6  (the  number  of  men)  equals  2,448 — the  total 
available  man-days.  The  •'>()  jmnpers  sj-ent  8;»()  days  on  fires  which 
is  ;)4  ))ercent  of  the  total  days.  But  this  is  not  all — on  those  830 
days  the  men  put  in  5,025  ovei-fime  hours.  This  is  an  average  of 
()  hours  overtime  for  every  man-day  worked.  A  good  portion  of  tliis 
<;vertime  was  accumulated  on  Saturdays  and  Sundays.  If  the  reg- 
ular 8-hour  days  worked  is  added  to  the  overtime  worked  we  get  11,665 
hours  or  an  equivalent  of  1,458  8-hour  days.  This  means  that  for 
the  i)-week  fii'e  season  these  36  men  irorked  at  f  re  ■<iu/>pr('s,si(m  the  equiv- 
alent of  60  percent  of  the  total  man-days  available,  Saturdays  and 
Sundays  included. 

Tile  cost  section  of  the  report  is  of  particular  interest.  For  pur- 
poses of  comparison,  rei)orls  on  fires  which  occurred  in  former  years 
in  tire  weather,  topogra])hy,  and  fuel  conditions  comparable  to  the 
11)45  fires  were  studied.  A  total  of  33  comparable  fires  were  found — 
the  region  describes  conditions  as  "identical"  with  33  of  the  1945 
fires.  FF  costs  of  the  comparable  fires  su}, pressed  by  ground  forces 
were  $92,393  7iiO)'e  than  the  cost  of  fighting  the  1945  fires  with  smoke 
jumpers. 

The  total  cost  of  tlie  1945  smoke  jumper  operation  was  $23,112.  The 
men  were  C.  0."s  so  were  not  paid  wages.  A  comparable  crew  will  cost 
about  $60,000  in  1946  at  present  wage  scales.  It  should  be  worth  the 
cost  for,  if  it  makes  a  record  comparable  to  that  of  the  1945  crew, 
it  shoidd  save  at  least  twice  $60,000  in  FF  and  greatly  reduce  area 
burned. 

No  estimate  is  made  of  forest  acres  saved  from  burning  in  1945  but 
the  size  class  record  of  the  33  comparable  fires  with  the  1945  fires 
follows : 


These  figures  are  (]uite  significant  and  considered  with  the  cost  records 
afford  pretty  convincing  evidence  that  the  aerial  method  of  transport- 
ing men  to  fires  in  remote  country  is  good  business.  If  the  manufac- 
tureis  of  helicoptei-s  will  just  hurry  up  and  make  available  satisfactory 
aii'craft  of  that  type,  the  aerial  method  of  "getting  them  sniair'  can  be 
extended  to  more  millions  of  National  Forest  acres. 

A])proximately  220  hours  Hying  was  recpiii-ed  to  transi)ort  jumpers 
to  fires  and  40  hours  for  training  jumps. 

Twenty  requests  for  jumpers  could  not  be  met  because  men  were  not 
available. 

There  were  no  losf-flme  accidents. 


1945  Actnial,  smoke  jumper-suppressed  fires  

1937-39  "Identical"  ground  force-suppressed  fires 
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COSKI  BED  ROLLER 

Glekn  Thompson 

Fire  Control  Staff  Oificer,  Payette  National  Forest 

Large  quantities  of  fire  beds  and  bedding  are  cumbersome  to 
handle  and  store.  Hand  rolling  them  after  cleaning  is  a  tedious, 
time-consuming  job  and  in  transportation,  particularly  by  air,  their 
bulk  usually  has  exceeded  space  limits  before  load  limits  have  been 
reached. 

In  1938  when  Thomas  Coski,  an  experienced  emploj^ee  on  the 
Payette  National  Forest,  was  confronted  with  the  task  of  rolling 


Hear  View 


front  l//eiv 


Coski  Bed  Roller 


2,000  kapok  fii-e  beds  for  storage,  he  evolved  the  idea  of  a  bed  rolling 
machine  which  adapts  the  mechanical  pxdnciples  of  friction  and 
compression.  Results  were  very  satisfactory  and  the  device  has 
since  resulted  in  great  savings  in  time  and  storage  space.  The  num- 
ber of  beds  rolled  has  been  increased  from  10  by  hand  to  20  per 
man-hour  by  use  of  this  machine.  About  a  third  more  beds  can 
now  be  stored  in  the  same  amount  of  space. 

We  use  the  machine  for  rolling  all  cotton,  wool,  and  canvas  ma- 
terials as  well  as  for  kapok  beds.  The  item  to  be  rolled  is  spread 
on  the  platform  and  folded,  if  need  be,  into  the  desired  length  and 
Avidth.  One  end  of  the  item  is  then  engaged  around  the  square 
bar  by  hand  and  rotating  is  begun.  The  entire  crankshaft  assembly 
is  pulled  out  after  the  completed  roll  is  tied.  Power  rotation  is  now 
being  adapted  to  the  bed  roller. 
20 


FIRE  CONTROL  NOTES 


21 


("i>ski  IJt'd  Koller  in  use. 


A  PRELIMINARY  SURVEY  OF  FACTORS  OF 
VISIBILITY  OF  SMALL  SMOKES  IN 
AERIAL  DETECTION' 

William  G.  Morris 

Pacific  NoHhioest  Forest  and  Range  Experiment  Station,  Portlatid^ 

Oregon 

With  the  trial  use  of  airplanes  as  the  principal  means  of  detecting 
forest  fires  on  a  large  portion  of  the  Chelan  National  Forest  in  Wash- 
ington during  1945,  numerous  questions  arose  concerning  the  principles 
that  should  be  followed  to  obtain  the  best  detection  with  a  given 
amount  of  flying.  Factors  of  visibility  of  small  smokes  from  lookout 
stations  have  been  previously  studied  and  reported.  The  results  of 
these  previous  studies  were  demonstrated  and  tested  in  September 
1945  on  the  Chelan  National  Forest  to  show  how  they  apply  to  aerial 
detection  of  small  smokes. 

As  indicated  by  these  previous  studies  two  of  the  important  factors 
which  apply  to  the  visibility  of  small  smokes  from  airjjlanes  are 
brightness  or  color  of  the  background  and  angle  between  the  lines  of 
sight  from  the  observer  to  the  smoke  and  from  the  observer  to  the 
sun.  Visiljility  of  white  smoke  in  full  sunlight  against  dark  back- 
grounds decreases  gradually  as  this  angle  increases.  Against  a 
mottled  background  visibility  is  about  the  same  as  against  a  dark 
background  for  angles  from  0  to  70°  from  the  sun  but  the  visibility 
decreases  rapidly  as  the  angle  increases  beyond  70° ;  against  a  light 
background  the  visibility  is  less  and  the  optinuun  angle  from  the  sun 
is  about  40°.  From  this  optinuun  the  visibility  decreases  rapidly  as 
the  angle  increases. 

On  first  thought  it  may  seem  contrary  to  experience  that  a  smoke 
as  indicated  above  is  more  visible  when  looking  toward  the  sun  than 
when  looking  away  from  it.  A  pei'son  usually  thinks  of  visibility  in 
terms  of  common  objects  such  as  lidges  and  trees,  which  are  less  visible 
when  looking  toward  the  sun.    The  op])osite  is  true  of  smoke. 

This  greater  visibility  of  smoke  looking  toward  the  sun  applies  only 
to  smokes  in  full  sunlight.  For  all  practical  purposes  the  safe  visi- 
bility distances  of  smokes  in  shadows  when  looking  toward  the  sun 
is  zero.  When  lookhig  away  from  the  sun  the  visibility  is  better  but 
is  still  considerably  less  than  if  the  smoke  were  in  sunlight  instead  of 
in  shadow. 

When  looking  away  from  the  sun  smokes  can  be  seen  fai'tlier  on  a 
cloudy  day  than  on  a  clear  day,  especially  if  looking  toward  a  light 
background.  On  a  clear  day,  the  visibility  is  greatest  when  looking 
toward  the  sun  imless  the  smoke  is  in  a  shadow.  On  a  cloudy  day 
the  visibility  distance  when  looking  away  from  the  sun  is  (he  same  as 
when  looking  toward  the  sun. 

The  greater  visibility  of  smoke  in  sunlight  on  cleai-  days  would  indi- 
cate that  under  such  conditions  a  ])lane  living  low  would  afford  a  better 
chance  to  see  a  small  smoke  than  if  it  were  flying  high,  because  the 
angle  between  the  lines  of  sight  from  the  observer  to  the  smoke  and 

'  Coiiflensod  .slifrhtly  from  tlie  full  artiflo.  containinj;  letVroncps.  whieli  may  be  ohtainod 
from  the  Pacific  Nortlnvest  Forest  and  Kaiige  Experiment  Station.  U.  S.  Courthouse. 
Portland  5,  Oreg. 
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to  the  sun  would  be  smaller.  The  facts  concerning  visibility  of  smokes 
on  cloudy  days  would  indicate  that  the  plane  could  fly  up  or  down 
either  side  of  a  drainage  and  have  an  equal  cliance  to  see  a  small 
smoke.  On  a  clear  day  the  side  of  the  drainage  from  which  the  ob- 
server is  looking  most  nearly  towai'd  the  sun  wouhl  afford  tlie  best 
chance  of  detection.  In  early  morning  oi-  late  afternoon,  wlien  thei'e 
are  shadows  on  the  steej)  slopes,  the  chance  of  detecting  a  small  smoke 
will  be  nuich  less  than  during  midday;  thus,  the  patrol  flights  should 
be  scheduled  when  there  are  no  shadows  on  the  hills.  Broken  clouds 
that  cast  deep  shadows  will  also  reduce  the  cliance  of  detection. 

Two  series  of  tests  were  made.  Test-smoke  bombs  or  smoke 
candles  were  burned  under  various  conditions  of  haze,  position  of 
the  sun,  and  background,  and  their  visibility  was  recorded  from 
dilTerent  positions  and  elevations  by  an  observer  in  an  airplane. 

In  the  first  series  of  tests,  smoke  candles  were  ignited  one  after 
another  on  the  airport  field  to  provide  a  continuous  fiow  of  smoke 
while  the  observation  plane  circling  above  gradually  increased  the 
radius  of  its  circle  to  5  miles  from  the  airport  and  at  the  same  time 
climbed  to  an  elevation  14,000  feet  above  the  airport.  The  obsei'ver 
made  notes  of  the  appearance  of  the  smoke  at  frequent  intervals 
and  gave  the  position  of  the  [)lane  i-elative  to  the  smoke  and  the 
sun  from  9 : -f;")  a.  m.  to  11:20  a.  m.  The  wind  was  very  light  but 
thei'e  Avas  considerable  drift  of  the  smoke  more  or  less  horizontally. 
The  sky  was  clea-r  but  the  observer  in  the  airplane  was  looking  down 
into  a  haze  layer  which  was  rather  dense  in  the  valleys.  The  back- 
ground for  the  test  smoke  was  yellowish  gray  formed  by  gray  gravel 
and  a  sparse  stand  of  dead  grass.  The  haze  decreased  with  in- 
creasing elevation  and  the  njijjer  limit  of  it  as  seen  from  the  air- 
plane appeared  to  be  at  10.000  feet  above  the  ground. 

The  air))Iane  observer  made  the  following  notes  concerning  the 
visibility  of  the  smoke: 


Horizontal 
distance  of 
smoke 

Elevation  of  air- 

Notes on  visibility  of  smoke  column  compared  to  approximate  horizontal 

plane  above  smoke 

angle  between  line  of  sifht  to  smoke  and  to  sun 

Miles 

Feet 

1 

700 

Clearly  visible  at  all  angles. 

1 

1,  100 

Difficult  to  see  with  sun  at  observer's  back. 

2 

1,  300 

Clearly   visible   toward   the   sun   and  satisfactorily 
visible  at  right  angles  to  sun. 

3 

1,  700 

Visible  toward  the  sun  and  at  right  angles  but  l)arely 
distinguishablr  with  siui  at  back. 

5 

4,  000 

Not  distinguishable  with  sun  at  back. 

5 

5,  000-6,  000 

Not  distinguishable  with  sun  in  the  90°  .sector  at 
observi'r's  back. 

5 

G,  600 

Not  distinguishiible  when  sun  in  the  120°  sector  at 
observer's  back  and  on  the  border  line  of  visibility 
the  shadow  of  smoke  becomes  xisible  before  the 
smoke  itself. 

5 

7,  000 

Identification  of  smoke  not  certain  when  sun  slightly 
behind  observer. 

5 

9,  000 

Neither  smoke  nor  shadow  discernible  when  sun  at 
observer's  back. 

5 

10.  000  14.  000 

Barely  seen  when  sun  slightly  behind  observer  but 
satisfactorily  visible  when  horizontal  angle  between 

sun  and  line  of  sight  about  45°.     Most  visible  when 
horizontal  angle  0°. 
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The  second  series  of  tests  was  made  to  determine  tlie  effect  of 
several  visibility  factors  and  also  to  determine  whether  an  observer 
looking  for  smokes  but  not  knowing  where  they  might  occur  would 
miss  some  of  them  when  they  are  no  larger  than  the  test  smokes 
used  here.  The  smoke  from  the  test-smoke  candle  is  approximately 
equivalent  to  that  produced  by  200  square  feet  of  burning  Douglas- 
fir  duff  and  continues  to  issue  for  4  minutes.  The  test  smokes  were 
set  oH'  during  a  2-hour  period  at  unscheduled  times  and  places  in 
a  steep  forested  valley  16  miles  long  and  5  miles  wide  while  the 
observation  plane  patrolled  above,  the  observer  knowing  that  test 
smokes  would  be  set  off.  Only  one  candle  was  set  off  at  each  place. 
The  day  was  clear  but  there  was  considerable  haze.  The  visibility 
distance  measured  with  the  Byram  hazemeter  was  11  miles  looking 
toward  dark  timbered  backgrounds  of  ponderosa  x^ine,  Douglas  fir, 
and  larch.  The  airplane  flew  at  3,000  to  3,500  feet  above  the  bottom 
of  the  valley. 

Seven  out  of  14  smokes  were  discovered.  Those  discovered  were 
set  under  the  following  condition :  One  was  in  dense,  tall  timber, 
2  were  in  moderately  dense  timber,  1  was  in  a  patch  of  saplings, 
and  3  Avere  on  gray  rock-covered  ground.  Those  missed  were  as 
follows :  One  in  moderately  dense  timber,  1  among  scattered  trees, 
2  on  the  shady  sides  of  small  opening,  1  in  a  patch  of  saplings,  and 
2  on  gray  rock-covered  ground.  The  smokes  that  were  discovered 
appeai-ed  as  thin  wisps  at  some  moments  and  as  I'ather  dense  columns 
at  others.  On  circling  them  they  became  less  visible  when  the  sun 
was  at  the  observer's  back. 

During  both  series  of  tests  the  haze  cutters  developed  b}'  G.  M. 
Byram  were  tried  frequentlj''.  The  dark  red  filter  made  the  small, 
thin  smokes  examined,  including  that  from  one  campfire,  considerably 
less  visible  but  improved  the  visibility  of  landscape  features.  The 
polarized  smoked  glass  filter  had  no  apparent  effect  on  smoke  visi- 
iDility  but  improved  landscape  visibility. 

The  two  series  of  tests  substantiated  the  previous  conclusions  con- 
cerning brightness  or  color  of  background  and  the  angle  between  lines 
of  sioht  fi'om  the  observer  to  the  smoke  and  fi'om  the  observer  to 
the  sun. 

Several  genei'al  observations  of  factors  concerning  aerial  detection 
based  on  the  first  season  of  experience  by  pilot  Gene  Dolman  and 
observer  George  Honey  should  also  be  mentioned.  They  state  that 
about  1,000  feet  above  the  ground  is  the  best  elevation  when  searcii- 
ing  for  small  smokes.  They  believe  it  is  impracticable  for  one  plane 
to  search  large  areas  such  as  several  hundred  thousand  acres  for  small 
smokes  like  the  smoke  candles.  If  it  were  suspected  that  small 
smokes,  such  as  those  from  small  lightning  fires,  were  in  the  area 
a  time-consuming,  detailed  search  would  be  necessar)^  They  believe 
the  scanning  method  of  using  the  eyes  is  better  than  the  fixed  direc- 
tion or  detailed  examination  method.  Their  experience  indicates 
that  the  contrast  of  the  smoke  against  the  background  will  be  de- 
tected at  a  glance  and  that  prolonged  looking  at  the  same  spot  would 
not  greatly  imjorove  the  chance  of  detection  but  would  exhaust  the 
observer. 
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These  men  tliink  that  a  great  deal  more  area  can  be  covered  in  a 
shorte^r  time  by  fling  across  the  canyons  rather  than  up  and  down  them. 
The  value  of  this  choice  would  depend  on  the  size  of  smoke,  the  cliance 
of  periodic  appearance  and  disappearance  of  the  smoke,  the  lighting 
and  background  positions,  and  the  period  of  visibility  while  a  canyon 
was  being  crossed. 

Several  inlierent  characteristics  of  the  northern  Cascade  Range 
country  in  Washington  make  aci  ial  detection  of  small  fires  very  diffi- 
cult. In  the  higher  mountains  the  exceedingly  steep,  rocky  slopes  and 
the  variable  directions  of  the  drainages  make  only  the  uppermost 
slopes  and  the  tops  of  the  ridges  visible  to  an  airplane  in  search  of 
small  smokes  unless  each  drainage  is  flown  separately.  A  greater  per- 
centage of  the  area  is  visible  in  the  more  rounded  topography  and 
more  regular  drainages  of  the  foothills.  Another  ditliculty  of  detec- 
tion in  the  higher  mountains  is  the  background  color  and  lighting  pat- 
tern. The  timber  occurs  in  patches  and  as  scattered  trees  which  give  a 
mottled  color  and  shadow  pattern.  Many  of  the  higlier  l  idges  are 
bare  granite  which  forms  a  light  background  from  nuincrdiis  angles 
of  observation  of  smokes  rising  from  the  timbered  gulleys  and  slopes 
below. 


Inventory  of  State  Fire  Control  Equipment. — A  conihined  invcntoiy  .is  <>f 
July  1945  shows  tlint  thi'  42  States  ciiKiijied  in  Clark-McNary  cdniici-al  ivc  in-otcc- 
tion  of  301,228.000  acres  of  State  and  privately  owned  forests  are  using  the 
following  major  equipment  items  : 

Steel  and  stone  lookout  towers   1,  867 

Wooden  lookout  towers   546 

Tree  lookout  cabs   105 

Miles  protection  roads  33,  710 

Miles  metallic  telephone  lines  22, 137 

Miles  ground  telephone  lines  17,  992 

Tanker  trucks   1,  379 

Transportation  trucks   1,  521 

Tractors   486 

Graders,  bulldozers,  and  trailers   219 

Mechanized  plows__^   380 

Portable  power  pumps   1,  296 

State-owned  airplanes   5 

Radios    2, 172 

The  States  of  Maine,  New  York,  New  Jersey,  Rhode  Island,  and  Texas  own 
and  operate  their  own  airplanes  for  fire  control,  hut  many  otliei-  stales  use 
airplanes  but  on  a  contractual  basis  for  similar  purposes.  Tliirty-iour  Slates 
use  radio  in  varying  degrees. 


McLEOD  TOOL  DEVELOPMENTS 


Llotd  a.  Qualls 
Equipment  Oiyerator^  Trinity  National  Forest,  U.  S.  Forest  Service 

Folding  McLeod 

The  purpose  in  developing  a  McLeod  tool  with  folding  blade  was 
to  adapt  the  tool  for  more  convenient  packing,  yet  keep  it  in  one  piece. 

A  Kortick-McLeod  was  used.  The  triangular  head  of  the  shank 
was  cut  olf  and  threads  run  up  the  desired  length  of  the  shank.  The 
pipe  sleeve,  with  keeper  welded  on,  was  slipped  on  the  shank  and  the 
bolt  used  for  a  hinge  pin  welded  across  the  end  of  the  shank.  This 
bolt  is  threaded  on  both  ends,  as  the  added  area  of  the  nuts  on  each  end 
of  the  hinge  pin  is  desirable  for  welding.  To  the  nuts  on  the  end  of 
the  hinge  pins  angle  irons  are  welded  and  these  in  turn  are  welded  to 
the  blade.  The  slot  cut  in  the  channel  iron  is  just  wide  enough  to 
allow  the  shank  to  pass  freely  when  the  handle  is  raised  or  lowered. 
The  channel  iron  is  then  welded  to  the  blade. 

Changing  over  the  tool  adds  a  half  pound  to  the  weight,  but  less 
than  one-fourth  of  a  minute  is  required  to  change  from  the  folded  to 
the  use  position. 


Folding  McLeod  tool — left,  use  position;  right,  showing  foldiuy  device. 
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McLeod  Tool  Box 

The  iNIcLeod  tool  box  is  made  to  hold  three  McLeod  tools.  Light, 
simple  ill  construction,  it  does  not  use  hinges,  hooks,  or  lock  pins  of 
any  kind.  Inside  measure  is  2%  inches  deep,  11  inches  wide,  and  IS^/o 
inches  long.  The  to})  and  bottom  are  of  1,4-incli  ply.  Sides  and  ends 
are  made  of  ^-inch  material.  The  top  has  a  sk)t  2  inches  wide  by  10 
inches  deep.  The  front  end  is  made  of  two  pieces  41/2  x  li/^  x  %  inches. 
These  are  nailed  to  the  top  plywood,  allowing  for  a  2-inch  opening 
to  match  the  top  opening,  and  also  providing  an  opening  across  the 
bottom  of  the  front  end. 


McLeod  tocil  box — h-fl.  tools  nml  box;  rijiht,  tiiial  usscinhly. 

The  tools  are  i)laced  in  the  box  one  at  a  time,  with  the  hnal  assembly 
as  shown  in  the  photograph.  'J'hiis.  the  blade  of  the  last  tool  in  the 
box  is  held  against  the  solid  part  of  the  front  end,  holding  all  tools  in 
place.  The  handles  are  bound  together  toward  the  top  with  binder 
twine  or  ruliber  bands. 

Combination  Pulaski-McLeod 

Tlie  head  of  a  detachable  McLeod  tool  can  be  attached  to  a  Pulaski 
tool,  thus  enabling  a  fire  fighter  to  carry  a  4-|)iirpose  tool  conveniently. 
The  McLeod  liead  can  be  carried  easily  in  a  sheath  or  pack  and  attached 
to  the  Pulaski  in  a  few  seconds. 

The  following  are  needed  to  make  the  attachment : 

One  U-bnlt,  %-iiich  stock  threaded  both  ends,  bent  to  fit  ••s-inch  holes 
centered  2-%  inches  apart ; 

Wing  nuts  and  washers  for  the  U-bolt;  two  ^i^-inch  holes  should  be 
bored  in  the  tool  head  directly  under  the  existing  holes  on  the  cut- 
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ting  blade  side,  the  hole  centers  to  be  1%  inches  from  the  center  of 
the  existing  holes.  The  distance  between  the  centers  of  the  new  holes 
should  be  2%  inches ; 

An  angle  attachment — a  piece  of  14-inch  iron  or  steel  triangular  in 
shape.  The  small  end  has  two  prongs  which  fit  snugly  alongside  the 
hammer  end  of  the  Pulaski  to  prevent  side  play.  A  piece  of  1/2 -inch 
iron  is  spot-welded  to  the  main  piece  of  metal,  just  below  the  crotch 


Conibiiiatiou  Piilaski-McLeocT  tool — left,  imassemblecl  parts ;    right,  assembled 

and  ready  for  use. 

of  the  pronged  end  or  "fork,"  giving  the  attached  McLeod  head  the 
proper  angle.  At  the  widest  or  flared  end  of  tlie  attachment  two 
pieces  of  i/g-inch  metal  are  spot-welded.  The  edges  of  these  i/s-inch 
metal  "sideboards"  rise  about  %-inch  above  the  flat  surface  of  the 
attachment  and  act  as  side  guides  to  insure  against  side  play.  The 
flared  end  at  the  widest  point  is  3  inches.  The  holes,  as  shown  by 
the  picture,  are  2%  inches  apart  and  act  as  the  other  side  of  the  U-bolt 
clamp.  The  distance  from  the  widest  part  of  the  attachment  to  a  line 
drawn  between  the  centers  of  the  holes  is  1%  inches.  The  distance 
from  the  base  edge  to  the  crotch  of  the  fork  is  414  iuches. 

This  attachment  can  be  lightened  by  cutting  out  the  center  or  by 
using  a  lighter  gage  stainless  steel. 


SHEATH  FOR  BRUSH  HOOKS 


HeXKY  SlPE 

Assistant  Supervisor^  C umherland  National  Fo/e.sf, 
U.  S.  Fore-st  Ser/uce 

Many  fire-control  woi'kers  are  required  to  carry  single-edoecl  brush 
hooks  in  their  cars  or  otlier  phices  "wliere  it  is  not  possible  to  keep 
them  in  a  protective  slot.  The  sharp  edge  of  the  tool  is  likely  to  be 
dulled  by  contact  with  hard  objects  or  may  damage  softer  materials. 


Sheath  for  brush  hooks. 


Not  the  least  danger  is  the  cutting  of  a  shoe  or  finger.  The  author 
has  nevei-  seen  a  commercial  sheatli  on  the  market  to  protect  the  edges 
•of  these  tools. 

An  effective  and  inexpensive  sheath  for  a  brush  hook  can  easily  be 
raade  by  using  material  available  to  anyone.  (See  accompanying  pic- 
lure).    Select  a  board  about  %  inch  thick  and  as  long  and  wide  as  the 

29 


80 


FIRE  CONTROL  NOTES 


cutting'  edge  of  the  tool.  Lay  the  tool  on  the  board  so  that  the  edge 
and  most  of  the  shoulder  of  the  blade  is  over  the  edge  of  the  board. 
Then  draw  a  pencil  line  on  the  wood  along  the  blade's  edg^e.  Next 
saw  a  slot  in  the  middle  of  the  edge  of  the  board  as  far  as  the  pencil 
line.  This  slot  may  be  widened  with  a  sharp  knife,  file,  or  rasp,  so 
that  the  tool  edge  will  fit  snugly.  A  hole  should  then  be  di'illed 
through  the  board  at  such  a  point  that  a  cord  or  strap  can  be  inserted 
and  tied  ai'ound  the  blade  to  keep  the  sheath  tightly'  fastened.  The 
corners  of  the  board  can  be  rounded  as  desired. 

Brush  hooks  commonly  have  various  head  or  blade  shapes  and  sizes. 
It  is  thus  desirable  and  easy  to  make  each  sheath  fit  the  particular 
tool  it  is  designed  to  protect.  A  little  sawing  and  filing  will  usually 
change  the  sheath  to  fit  a  tool  of  different  shape. 


Holder  for  Dehandling 
Axes. — This  iniplenient  is  made 
of  2V2-inch  wrought  steel  water 
pipe  welded  to  any  base  having 
sufficient  area  and  weight,  such 
as  a  truck  brake  drum  or  cat- 
track  roller,  to  keep  the  holder 
vertical  and  prevent  it  from 
jumping.  The  finished  height  of 
pipe  and  ba.se  should  be  approxi- 
mately the  same  as  that  of  a 
workbench.  A  slot  is  cut  in  the 
top  of  the  pipe  on  opposite  sides 
about  2li>  inches  deep  antl  wide 
enough  to  allow  the  ax  head  to 
drop  in.  The  slot  should  be 
slightly  V-shaped  with  the  ver- 
tex rounded  or  squared. 

To   remove  the  old  handle, 
saw  it  oflf  as  close  to  the  head 
as  pos.sible  without  running  the 
saw  against  the  ax — V2  inch  to 
2  inches  is  a  convenient  length. 
Place  the  ax  head  in  the  holder 
with  the  wedges  down.    Use  a 
handle  knockout  and  hanuuer 
of    about    single  jack  weight. 
It  is  not  necessary  to  remove 
the  wedges  or  drill  liolcs.  The 
shoulder  of  the  handle  does  not 
be  removed  as  the  wood  shears  off  readily  without  injury  to  tlie  ax.  A 
htly  fitted  handle  can  be  ren'oved  in  less  than  1  minute. — Lloyd  A.  Quails. 
National  Forest,  U.  S.  Forest  Service. 


Holder  for  dehandling  axes,  sbowin 
in  slot  at  top  of  pipe. 


need  to 
very  tig 
Trinity 


ax  head 


NORTH  CAROLINA  FLAME  THROWER 

M.  M.  Carstarphen 

Acting  District  Forester,  North  Carolina  Forest  Service 

The  Nox'th  Carolina  Forest  Service  has  developed  an  improved 
flame-thrower  attachment  for  back-pack  pumps.  Its  main  feature  is  a 
flat  disk  asbestos  wick  with  a  1-inch  hole  in  the  center,  through  which 
the  kerosene  fuel  must  pass.  The  circular  flame  of  the  wick  insures 
positive',  continuous  ignition  of  the  discharged  fuel,  a  highly  desirable 
feature. 


Upper,  North  Carolina  flaiue  thrower  in  action;  lower,  construction  details. 
(Photographs  courtesy  North  Carolina  Forest  Service.) 
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The  attachment  consists  of  an  18-inch  x  %-inch  pipe  extension 
tipped  with  a  D.  B.  Smith  Co.  flame-thrower  nozzle.  A  circular 
asbestos  wick  (2i/2  inches  diameter,  %-inch  thick,  and  Avith  a  1-inch 
hole  in  the  center)  is  mounted  %  inch  in  front  of  the  nozzle  tip.  The 
wick  is  bolted  between  two  16-gage  metal  disks  and  held  in  position 
14  inch  in  front  of  the  nozzle  by  two  %-inch  rods  welded  to  the  pipe 


back  of  the  nozzle.  The  ends  of  the  rods  are  flattened  and  bent  in.  I/2 
inch  and  have  %-inch  holes  drilled  so  that  the  circular  wick  can  be 
bolted  to  them.  Details  of  construction  are  shown  in  photograph 
and  drawing. 

Some  difficulty  has  been  experienced  in  keeping  the  wick  saturated 
during  use  of  the  flame  tln'ower.  But  this  can  be  overcome  hj  placing 
the  wick  disk  flat  on  the  ground  and  permitting  the  kerosene  fuel  to 
fill  up  the  center  hole.  However,  a  better  method  of  keeping  the  wick 
saturated  is  needed. 


CANVAS  GRAVITY  INTAKE 


Curtis  E.  Price 

Forester^  Siskiyou  National  Forest,  U.  S.  Forest  Service 

In  the  summer  of  19-14  Ranger  L.  J.  Cooper  of  the  Siskiyou  National 
Forest  needed  a  funnel  intake  for  a  gravity  water  supply,  something 
that  could  be  installed  quickly  in  irregular  stream  beds.  *He  discussed 
it  with  Al  Love,  fire  warehouseman,  who  made  an  intake,  illustrated 
in  the  acccmipanying  photographs,  from  a  piece  of  lU-ounee  canvas 
5  feet  square,  cut  and  folded  as  shown  in  the  sketch. 


  oi 


1^  ^ 

\     ■  I 


Specitications  fur  caiivas  gravity  intake.    Trim  lines  are  brought  together  and 
lapped  IVi  iiiciies.    The  lap  may  be  sewed  or  cemented. 
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In  use,  the  long  point  of  the  canvas  is  weighted  down  on  the  creek 
bottom  with  rocks  and/or  mud.  By  means  of  the  rope  attached  to  the 
top  side  of  the  canvas,  the  funnel  is  anchored  in  such  a  way  as  to  hold 
that  side  up  out  of  the  water.  A  metal  funnel  fits  inside  the  canvas 
one  and  is  fastened  to  it  with  a  2-inch  hose  clamp. 


Left,  llu'  metal  t'uimel,  \Yitli  screen,  pipe  nipple,  and  rupes ;  riglit,  the  gravity 

intake  assembled. 


The  opening  to  the  metal  funnel  is  5  x  10  inches  and  is  covered  with 
%-inch  mesh  screen.  The  outlet  is  brazed  to  a  li/2-inch  pipe  nipple  8 
inches  long.  A  male  hose  coupling  is  welded  to  the  outer  end  of  the 
pipe  nipple  for  the  attachment  of  a  standard  iy2-iiich  hose.  Two- 
inch  rings  are  welded  to  opposite  sides  of  the  coupling  for  the  attach- 
ment of  ropes  to  anchor  the  intake  and  prevent  it  from  being  dragged 
by  the  pull  of  the  hose.  Tests  indicate  that  this  intake  is  better  than 
any  others  tried  on  the  Siskiyou  National  Forest  for  locations  where 
the  water  sappl}''  is  low  and  difficult  to  pick  up. 


LIVE  HOSE  REEL  FOR  PANAMA  PUMP  OUTFIT 


M.  S.  Smothers 

Forest  Mechanic,  Jefferson  National  Forest,  U.  S.  Forest  Service 

In  1942  the  Jefferson  National  Forest  provided  each  ranger  district 
with  a  Panama  Pump  mounted  on  a  i/o-ton  pick-up  equipped  witli  a 
120-gallon  tank  and  500  feet  of  %-inch  hose  mounted  on  a  reel.  The 
vehicles  were  not  set  aside  for  exclusive  fire-control  use,  but  were  em- 
ployed by  the  general  district  assistant  in  his  regular  year-round 
work.  Thus,  during  the  fire  season  he  was  always  equipped  with  the 
I)ump,  hose,  and  a  tank  full  of  water.  Frequent  use  has  also  been 
made  of  them  in  mop-up  work  and  in  suppression  of  spot  fires  dis- 
covered along  roadsides. 


<l)  Ponomo  Pump        "  (7)  i_ive  Reel  Pulley  -  18" 


Hose  reel  for  Panama  Pump  outfit. 


It  was  soon  found  that  occasionally  the  unit  had  to  be  operated  by 
a  man  working  alone.  Considerable  difficulty  was  encountered  by 
him  in  reeling  up  the  hose  without  help.  To  solve  this  problem,  a 
cheap  but  effective  way  was  found  to  make  the  reel  self-propelling. 
A  second-hand  Ford  staiter  motor  with  a  2-inch  V-pulley  was  installed 
on  the  hose  reel  fi'ame;  a  V-belt  connected  the  motor  to  an  18-inch 
V-pulley  fastened  to  the  reel;  a  starter  switch  moimted  on  the  frame 
and  connected  with  the  motor  by  a  piece  of  battery  cable  operated  the 
motor;  and  current  was  supplied  by  the  car  battery  through  a  battery 
cable.    The  drawing  illustrates  the  method  of  installation. 

The  cost  of  materials  was  approximately  as  follows : 


Starter  motor  (second  hand)   $2.00 

Starter   switch   1. 65 

2-inch  pwUey   .  50 

IS-inch  pulley   3.00 

V-belt   1.  25 

Battery  cable  (8  feet)   2.25 


Total  $10.  65 


The  mechanic's  time  involved  about  4  man-hours  and  the  helping 
mechanic  an  additional  4  man-hours. 
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POWER  CHAIN  SAW  CARRIAGE 


John  W.  Parker 

Forester  {Fire  Control)^  Boise  National  Forest,  U.  S.  Forest  Service 

Private  industry  and  the  fire-protection  organizations  have  used 
the  gasoline-powered  chain  saws  very  successfullj^  in  manj?^  types  of 
work.  However,  to  make  the  use  of  this  expensive  saw  worth  while, 
production  must  be  increased  several  times  over  and  above  what  can 
be  done  with  an  ordinary  crosscut  saw.  One  drawback  in  the  use  of 
the  power-chain  saws  is  that  they  are  heavy  and  hard  to  transport. 
To  overcome  the  difficulty  of  transportation,  the  Boise  Forest  person- 
nel has  developed  a  light  carriage  which  can  be  attached  to  and 
detached  from  the  saw  easily  and  which  is  capable  of  moving  the  saw 
over  very  rough  terrain.  One-half-inch  airplane  tubing  is  used  for 
most  of  the  frame,  which  makes  it  both  sturdy  and  light.  The  total 
weight  of  the  carriage  is  13  pounds.  Tlie  carriage  was  built  for  the 
Disston  power  chain  saw,  but  can  be  adapted  easil}-  to  any  other  sim- 
ilar make. 

The  carriage  can  be  attached  to  the  saw  or  detached  from  it  in  15 
seconds  or  less  because,  of  simple  construction.  There  are  no  nuts 
or  bolts  to  be  removed  and  nothing  to  be  lost  or  misplaced.  The  rear 
pai't  of  the  saw  is  attached  to  the  carriage  by  two  bolts  that  fit  into 
two  holes  in  the  frame  of  the  saw.  These  bolts  are  tapered  so  that 
they  slip  through  the  holes  easily  and  are  bent  back  so  that  the  saw 
cannot  become  detached  while  the  front  catch  is  in  place.  The  front 
part  of  the  saw  is  held  in  ])lace  by  a  hold-down  clamp  that  fits  into  a 
14-incli  hole  drilled  in  the  abutment  ])late.  The  carriage  is  run  on 
an  ordinary  26-inch  bicycle  wheel. 

Attaching  the  saw  to  or  detaching  it  from  the  carriage  can  be  done 
most  quickh^  by  one  man  as  outlined  in  the  following  steps : 

1.  The  power  saw  is  placed  on  the  ground. 

2.  The  operator,  using  his  right  hand,  takes  hold  of  the  front  part 
of  the  carriage  just  to  the  right  of  the  hold-down  clamp. 

3.  With  his  left  hand,  he  takes  hold  of  the  saw  at  some  convenient 
point  approximately  in  the  center  of  the  guide  rail,  and  tilts  the  saw 
back  on  its  liandles  till  it  is  in  a  nearly  vertical  position. 

4.  While  holding  the  saw  in  a  vei-tical  position,  the  two  bolts  in 
the  rear  part  of  the  carriage  frame  are  put  through  the  rear  holes 
in  the  motor  frame. 

5.  The  saw  is  now  tilted  forward  until  its  weight  is  resting  partly 
on  its  handles  and  partly  on  the  wheel.  The  saw  will  remain  in  this 
jwsition  with  onl}'  slight  steady  ing  hj  the  operator. 
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Mounting  Disston  jiower  chain  saw  on  carriage.    One  man  can  niotmt  saw  on 
carriage  or  dismount  it  in  15  seconds. 
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6.  The  hold-down  clamp  can  now  be  engaged  with  the  abutment 
plate  with  one  hand. 

7.  The  operator  now  grabs  the  handles  of  the  saw  and  raises  them 
to  a  convenient  height,  and  the  saw  can  be  pushed  wherever  it  is  to 
be  used. 

8.  To  detach  the  saw  from  the  carriage  the  process  is  reversed. 


Disston  power  saw  mounted  on  carriage.    Unit  can  be  moved  by  one  or  two  men. 

The  saw  can  be  moved  by  one  or  two  men  depending  ujoon  the 
terrain  to  be  traversed.  One  man  holds  the  rear  handles  and  the 
other  holds  the  tail  stock  handle. 

The  power  saw  carriage  can  be  constructed  in  nearly  any  shop  by  a 
competent  mechanic.  The  cost  of  the  unit  is  approximately  $32 
where  one  or  two  units  are  made. 


THE  FLORIDA  DRIP  TORCH 


John  W.  Squires 

Forest  Supervisor,  Florida  National  Forests,  V.  S.  Forest  Service 

One  of  the  most  woi'th  while  developments  that  has  come  from  the 
prescribed  burning  program  in  Florida  has  been  a  fast  backfiring 
torch.  Various  flame  throwers,  propane  torches,  railroad  fusees,  and 
rakes  had  been  tested  previously.  All  of  them  had  some  weakness; 
they  were  either  too  burdensome  to  carry,  too  slow  to  do  the  job,  or 
they  didn't  last  long  enough.    Three  years  ago  most  of  the  backfiring 


The  Florida  drip  torcli. 

was  being  done  with  an  asphalt  rake.  When  the  Chief  approved  the 
large  scale  prescribed-burning  program,  it  was  apparent  that  the 
speed  of  firing  would  have  to  be  increased  in  order  to  burn  the  neces- 
sary acreage  on  the  few  days  during  the  winter  months  suitable  for 
such  burning.  To  burn  1,500  to  2,000  acres  per  day,  it  would  be  neces- 
sary to  string  from  40  to  50  miles  of  line. 

The  idea  of  the  drip  torch  doubtless  originated  with  the  pressure 
backfiring  torch  which  was  first  used  on  the  Mathis  2-disk  fire-line 
plow.  With  this  torch  attached  on  the  back  of  the  plow,  it  was  pos- 
sible to  plow  a  line  and  backfire  at  the  same  time.  The  torch  con- 
sisted of  a  10-  or  15-gallon  gasoline  tank  equipped  to  be  put  under 
pressure.  The  nozzle  of  the  feed  line  was  placed  just  above  a  wick 
which  was  ignited,  and  the  gasoline  was  thrown  by  pressure  across 
the  burning  wick  and  over  the  plowed  line.    Some'  of  the  plows  on 
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the  Florida  National  Forests  still  use  this  pressure  torch.  Under  good 
conditions  and  with  a  supporting  crew,  it  has  been  possible  to  plow 
3  or  4  miles  of  line  an  hour  and  backfire  it  at  the  same  time. 

Members  of  the  Osceola  Eanger  District  and  the  Southern  Forest 
Experiment  Station  at  Olustee  built  and  tested  several  backfiring 
torches  in  the  fall  of  1943.  The  model  in  use  at  the  present  time  was 
made  of  a  gallon  kerosene  can  with  a  spout  about  24  inches  long,  usually 
constructed  from  the  inner  barrel  of  a  back-pack  pump  or  of  copper 
tubing.  The  end  of  the  spout  was  filled  with  a  rope  or  cloth  wick 
just  tight  enough  to  allow  the  fuel  to  drip  slowly  when  the  spout  was 
lowered.  The  principal  difficulty  was  getting  the  proper  type  of  fuel. 
The  first  tests  were  run  with  kerosene,  with  1  quart  of  burnt  motor  oil 
added,  and  gave  fairly  good  results.  However,  gasoline  was  tested 
with  the  motor  oil  mixture,  and  surprisingly  the  torch  did  not  blow 
up.  Safety  experts  maintain  that  such  use  of  gasoline  is  verj^  dan- 
gerous, so,  even  though  the  drip  torch  had  been  used  for  a  month  with- 
out an  accident,  it  was  decided  that  it  must  be  tested.  Two  models 
were  prepared  and  sent  to  the  United  States  Bureau  of  Standards, 
where  they  were  ignited  and  tested  50  times  without  accident.  The 
Bureau,  however,  recommended  the  addition  of  a  check  valve  air  vent 
on  the  can  and  a  loop  in  the  spout  as  further  safety  precautions.  One 
manufacturer  has  built  a  torch  with  similar  specifications,  but  to  date 
has  been  unable  to  produce  more  than  a  sample  model.  So  far  over 
100  of  the  gallon-type  drip  torches  have  been  built  and  used  without 
an  accident  or  an  explosion,  and  180,000  acres,  which  represents  about 
3,000  miles  of  back,  flank,  and  head  fire,  have  been  prescribe-burned. 

Naturally  the  Florida  organization  has  learned  a  great  deal  about 
fire  behavior  and  techniques  for  setting  back,  head,  and  flank  fires. 
In  the  Florida  forests  most  of  tlie  class  C  and  larger  fires  are  stopped 
with  backfires.  With  the  drip  torch,  backfiring  can  be  done  more 
efficiently  and  much  faster.  The  speed  of  firing  depends  on  the  fuel 
being  ignited. 

A  man  can  string  fire  on  the  run  at  a  rate  of  5  to  7  miles  an  hour. 
The  rate  of  firing  on  prescribe-burning  averages  from  2  to  3  miles 
per  hour.  B3/  laying  several  parallel  lines  of  fire  in  front  of  the  head, 
the  fire  can  be  stopped  with  less  chance  of  its  jumping  the  backfire. 

It  has  been  found  that  with  the  drip  torch,  types  that  heretofore  were 
almost  impossible  to  ignite  can  be  backfired.  The  scrub  pine  (pinus 
clausa)  on  the  Ocala  has  always  been  difficult  to  backfire  because  there 
is  very  little  fuel  on  the  ground,  but  with  the  burning  gasoline  drip- 
ping on  the  light  and  scattered  fuel  it  is  possible  to  get  a  start  in  this 
type.  All  firemen  in  Florida  now  carry  a  drip  torch  in  their  pick-ups 
because  they  know  that  they  are  better  able  to  handle  a  lot  of  grass  fires 
by  putting  in  a  quick  backfire. 


FIGHTING  FIRE  WITH  FOG 


J .  W.  West,  Assistant  Supervisor,  and  Lowell,  J.  Farmer,  Forester, 
Wasatch  National  Forest,  U.  S.  Forest  Sermce 

■  A  brand  new  grass  and  brush  fire-fighting  machine  evolved  through 
the  combination  of  a  guaynle  project  weed-spraying  tractor  and  Re- 
gion 5's  mechanical  adaptation  of  it.  had  its  first  work-outs  this  sum- 
mer (1945)  on  the  Wasatch  National  Poorest  (R-l)  with  some  promis- 


Tryiiig  out  the  fog  nozzle  on  the  w;ili'islif(|  lauds  Salt  Lalvc  I  i.ili. 

The  noz'ileman  and  ti-actor  operator  easily  work  as  a  team  on  terrain  like  lliis. 


ing  results.  The  machine  consists  of  a  model  H.  G.  Cletrac  crawler 
tractor  with  the  gage  widened  from  42  to  55  inches  by  olTsetting  the 
left  track  1.')  inches.  It  carries  a  Bean  model  Royal  10  pump  of  17 
g.  p.  m.  cai)acity  against  a  600-pound  pressure;  two  53-gallon  water 
tanks;  100  feet  of  3^-inch  high-pressure  hose  with  Bean  model  785 
fog  gun;  10  feet  of  1-inch  suction  hose. 

It  is  estimated  that  Region  4"s  initial  expense  of  $1,897  for  the  fully- 
equipped  machine  ($500  labor  for  conversion,  $76  for  freight,  $1,321 
for  the  used  tractor  and  pump)  was  saved  by  effective  performance 
on  one  fire.  Three  or  four  thousand  dollars  more  will  be  needed  to 
correct  mechanical  limitations  and  provide  suggested  improvements. 

Operating  costs  total  about  $4.20  per  hour:  Operation  and  repair, 
$1.00;  depreciation,  $0.50;  operator,  $1.10;  nozzleman,  $0.80;  helper, 
$0.80. 
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Under  favorable  conditions,  the  fog  knocked  out  grass  and  brush 
fire  at  the  rate  of  one  mile  of  line  per  hour.  Were  this  rate  to  be  cut 
in  half  for  an  over-all  average  it  still  would  represent  marked  im- 
provement and  saving  over  hand  fighting.  The  machine  can  lay 
down  a  creeping  barrage  of  fog  and  control  one-half  mile  of  gi-ass 
fire  in  30  minutes  with  one  tank  (53  gallons)  of  water.  And  that 
(experienced  fire  fighters  will  tell  you)  is  really  snuffing  out  fire. 

In  its  present  stage  of  development,  the  unit  can  climb  safely  and 
perform  on  grass  and  light  brush  slopes  of  not  more  than  40  percent 
grade.  Its  water  supply  will  provide  fog  for  40  minutes  or  a  con- 
tinuous stream  of  water  for  17  minutes.    Experience  indicates  that 


The  grass  and  brush  wattnslicd  on  slopes  like  this  above  Salt  Lake  City  are  easily 

negotiated  by  the  unit. 


in  either  mop-up  or  suppression  the  greatest  efficiency  is  obtained  by 
using  short  bursts  rather  than  steady  streams  of  water  or  fog.  This 
calls  for  a  skilled  and  experienced  nozzleman  who  knows  whether 
stream,  spray,  or  fog  is  needed,  how  much,  and  for  how  long.  A  fog 
knocks  out  running  grass  fires  but  a  stream  or  spray  is  best  for  mop- 
up  work  in  duff  and  litter. 

The  pump  attachment  oloerating  by  sprocket  and  chain  drive  from 
the  power  take-off  will  automatically  maintain  an.y  pressure  for 
which  it  is  set.  The  high  nozzle-operating  jDressure  (most  satisfac- 
tory at  600  pounds)  makes  it  impossible  for  the  operator  to  manipu- 
late the  flow,  that  is,  the  nozzle  trigger  must  be  either  open  fully 
or  closed. 

The  ideal  method  of  oi^eration  is  for  the  outfit  to  make  its  way 
around  the  fire  line  snuffing  out  the  fire  as  it  goes.  Three  men 
(operator,  nozzleman,  and  helper)  all  working  together  can  perform 
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most  efficiently  with  the  helper  keeping  the  necessary  length  of 
hose  reeled  off,  seeing  that  it  does  not  catch,  and  helping  the  driver 
spot  the  best  line  of  travel.  Both  nozzleman  and  helper  get  the 
best  results  on  foot  where  they  are  free  from  the  uneven  motion  of 
the  tractor. 

For  highest  efficiency  careful  supervision  and  pretraining  are  re- 
quired. On  one  fire  the  fire  boss  directed  the  machine  to  attack 
at  a  place  that  was,  in  the  judgment  of  the  operator,  not  traversible. 


The  fire  fogger  can  opcraif  salely  up  lo  a  4U-i)ercent  grade  on  country  like  tbit^ 


As  a  result  the  outfit  became  hopelessly  stuck  and  remained  useless 
for  the  remainder  of  the  suppression  work. 

Performance  tests  conducted  May  24  and  25,  1945,  on  the  Los 
Padres  National  Forest  and  during  July  on  the  Wasatch  National 
Forest  showed  that  an  improved  machine  should : 

1.  Be  able  to  traverse  slopes  up  to  50  percent  through  moderate 
brush. 

2.  Carry  about  150  gallons  of  water  or  fuel  in  enlarged  tanks. 

3.  Have  increased  gear  ratios  for  more  stability  and  speeds  as  low 
as  1  mile  per  hour  forward  and  in  reverse. 

4.  Have  lengthened  track  assemblies  with  more  of  the  load  placed 
forward  for  better  balance. 

5.  Have  increased  size  of  sprocket  on  power  take-off  to  prevent 
overheating. 

6.  Have  power-driven  fuel  pump  to  insure  carburetor  feed  on 
steep  slopes. 

7.  Have  redesigned  safety  platform  for  nozzleman  or  riders. 

8.  Have  rack  for  suction  hose  when  not  in  use. 

The  test  unit  is  considered,  by  those  who  have  seen  it  in  action, 
"a  promising  and  effective  fire  fighter.  With  the  added  features 
shown  by  these  tests  to  be  needed,  it  can  be  made  into  a  most  efficient 
brush  and  grass  fire-fighting  machine. 
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THE  FOGGER'S  VITAL  STATISTICS. 


Tractor : 

Model— HG42  Cletrac. 
Type — Track  layer. 
Track  width — 10  inches. 
Ground    contact — 50    inches  per 
track. 

Tread — 55  inches  (offset). 
Right  half — 21  inches. 
Left  half— 34  inches. 
Maximum  pull — 2,800  pounds. 
Weight— 3,000  pounds. 
Engine : 

Make — Hercules  3x4. 
Type — 4-cylinder  gasoline.  - 
Maximum  horsepower — 

19.4  belt. 

14.0  drawbar. 

Speeds : 

Forward — 

First — 2  miles  per  hour. 

Second — 3  miles  per  hour. 

Third — 5  miles  per  hour. 
Reverse — 2.35  miles  per  hour. 
Pump : 

Make — Bean. 

Model— Royal  10. 

Type — Triplex  reciprocating. 


Discharge  capacity — 17  gallons  per 
minute  at  234  revolutions  per 
minute. 

Working  pressure— 600  pounds  per 

square  inch. 
Weight — 280  pounds. 
Tanks : 

Type — Cylindrical    with   2  baffle 

plates. 
Capacity — 53  gallons. 
Number — 1. 

Mounting — Directly  above  tracks. 
Dimensions — Diameter   20  inches, 

length  48  inches. 
Accessories : 

One  live  hose  reel  with  capacity  for 

100  feet  of  %-inch  high-pressure 

hose. 

Ten  feet  of  1-inch  suction  hose  com- 
plete with  couplings  and 
strainers. 

One  model  785  Bean  spray  master 
fog  gun  with  removable  tips  and 
a  discharge  capacity  of  from  6 
to  15  gallons  per  minute. 
Total  weight : 

Tanks  empty — i,700  pounds. 

Tanks  filled— 5,600  pounds. 


NEW  AX  SHEATH 


V.  C.  Hallin 

District  Ranger,  Trinity  National  Forest,  U.  S.  Forest  Service 

Inconvenience  in  sheathing  and  unsheathing  has  probably  been  the 
main  obstacle  to  greater  use  of  the  conventional  ax  sheath.  The  same 
might  be  said  about  the  standard  carrying  case  for  the  light  ax  and 
hand  ax.  Since  these  are  more  readily  carried  at  the  belt  than  the 
regulation  ax,  the  average  woodsman  will  frequently  continue  the  two- 
handed  struggle  every  time  he  sheaths  or  unsheaths  his  hand  ax,  so 
that  he  may  have  his  hands  free  for  other  duties  while  not  engaged  in 
chopping.  In  spite  of  its  awkwardness,  however,  even  the  standard 
sheath  has  many  advantages.  It  protects  the  tool  from  the  elements, 
guards  it  against  corrosion  and  abrasion,  provides  a  convenient  means 
of  transportation,  and  is  a  safeguard  against  most  accidents  which 
might  occur  if  cutting  edges  were  exposed. 

The  writer,  believing  the  woodsman  should  have  better  access  to 
the  tools  which  are  his  mainstay  on  the  trail  or  fire  line,  in  cruising 
timber,  or  on  almost  any  other  type  of  woods  work,  conceived  the  idea 
of  a  new  type  of  sheath.  This  provided  for  encasing  the  central  por- 
tion of  a  double-bitted  sheath  in  a  metal  hanger,  and  cutting  an  open- 
ing through  the  outer  side  walls  of  both  hanger  and  sheath  to  permit 
side  entry  of  the  ax  handle.  Two  snap  fasteners  to  lock  the  flap,  and 
attachment  of  the  belt  loop  to  the  back,  complete  the  job.  With  the 
ax  in  sheath  suspended  from  the  belt,  it  is  easy  to  grasp  the  flap  and 
disengage  both  fasteners,  grip  the  ax  handle  6  to  8  inches  below  the 
bottom  of  the  sheath,  raise  the  ax  until  the  head  clears  the  hanger, 
and  remove  the  tool  with  a  sideward  movement — all  in  a  single-handed 
operation.    Return  of  the  ax  to  the  case  is  almost  as  easy. 

Advantages  of  Sheath 

With  any  sheathed  ax  carried  at  the  belt,  thei-e  is  always  the  pos- 
sibility of  taking  a  fall,  catching  the  end  of  the  handle  in  "the  ground 
or  on  some  object,  and  then  through  failure  of  the  flap  fastening  device, 
or  because  the  latter  is  left  unlocked,  forcing  the  ax  head  from  the 
sheatli  into  a  dangerous  position.  The  Hallin  holder  will  not  entirely 
eliminate  these  dangers,  but  it  does  provide  a  greater  opportunity  for 
the  ax  to  fall  clear  of  the  sheath. 

The  hanger  type  of  carrier  is  not  limited  to  the  double-bitted  ax. 
It  may  be  adapted  to  the  pole  ax,  hand  ax,  hatchet,  marking  ax, 
hammer,  or  almost  any  tool  that  can  be  suspended  between  two  nails 
driven  into  a  wall.  The  use  of  the  hanger  sheath  for  the  marking- 
hammer  would  do  much  to  simplify  the  scaler's  job.  Similarly,  the 
hanger  sheath  could  be  utilized  to  facilitate  the  woi-k  of  the  fire  fighter, 
lineman,  carpenter,  timber  ci'uiser,  and  many  others. 
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USING  BLOODHOUNDS  TO  PREVENT 
FOREST  FIRES 


D.  W.  Beck 

Forester,  Eaxrern  Region,  U.  /S.  Forest  Service 

Many  fire-control  men  liave  felt  the  nrge  to  use  bloodhounds  to  find 
persons  guilty  of  causing  forest  fires.  Kelatively  few,  however,  have 
actually  employed  them  and  determined  their  value  in  fire  control. 
Some  men  hesitate  for  fear  of  public  opinion  or  the  possibility  that 
grudge  fires  may  follow  use  of  dogs.  Others  point  out  that  evidence 
obtained  in  this  way  is  not  admissible  in  court.  Still  more  just  don't 
like  dogs  or  understand  them. 

Dogs  on  the  Job 

Tn  certain  areas  bloodhounds  have  been  used  enough  to  prove  their 
worth  in  fire  prevention.  Their  chief  value  is  in  reducing  the  number 
of  incendiary  fires.  Dogs  may  trail  and  find  the  guilty  persons  or 
scare  them  so  thorougidy  that  they  will  start  no  moi'e  fires.  In  many 
ai'eas  the  very  fact  that  fire-control  men  have  a  bloodliound  available 
reduces  man-caused  fii'es.  In  the  Eastern  National  Forest  Kegion 
dogs  have  been  used  with  marked  success  on  the  Monongahela  Na- 
tional Forest  in  West  Virginia  and  on  the  Cunibei'land  National 
Forest  in  Kentucky.  The  State  of  West  Virginia  has  also  used  hounds 
successfully  in  reducing  fires  in  the  hot-spot  southern  section  of  the 
State,  (iood  I'esults  have  also  followed  the  use  of  dogs  on  the  Oua- 
chita and  otlier  national  forests  in  the  Soutliern  Forest  Region.  In 
evei'v  case  public  comment  on  the  successful  conclusion  of  a  case  has 
been,  'Tt  served  him  right,"  or  ''Now  they  really  mean  business." 

A  few  successful  fire-law-enforcement  cases  where  the  dog  finds  the 
suspect  do  nnich  to  increase  tlie  prevention  value  of  the  hounds.  On 
the  other  hand,  some  hard-luck  cases  (and  anyone  who  uses  hounds 
will  have  them)  will  lower  respect  for  the  dog.  A  good  dog  has  a 
50-00  chance  of  pointing  out  a  suspect.  Hot,  dry  weather  conditions 
and  old  trails  work  against  him.  He  needs  a  sure  starting  ])oint.  and 
it  should  not  be  held  against  him  if  more  than  one  man  passed  that 
point. 

Shall  We  Use  Dogs? 

Several  considerations,  including  the  local  point  of  view,  must 
enter  into  the  decision  of  rhe  fire-control  man  to  use  bloodhounds.  Do 
the  ])ersons  who  start  the  fires  travel  by  foot  ?  Are  they  local  ])eo[)le 
or  "outsitlers"  ^  ("an  the  ])roi)er  nuui  be  found  to  train,  handle,  and 
care  for  the  dog^    How  can  the  most  favorable  public  I'caction  to  use 
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of  the  hound  be  obtained  ?  What  weight  will  be  given  the  dog's  evi- 
dence in  local  courts  ? 

A  bloodhound  is  not  a  substitute  for  a  well-trained  investigator. 
Very  few  court  cases  have  been  won  on  the  hound's  evidence  alone. 
The  dog  will  do  his  part  in  most  cases  by  following  the  trail  to  the 
man  or  to  the  point  where  he  leaves  no  trail.  His  trailing  will  indicate 
who  the  suspect  is  and  give  reasonable  assurance  that  the  man  was 


English  bloodhound  Texas  Black  Sam  with  Fire  Control  Assistant  Ledford  Perry 
at  Buck  Knob  Lookout,  Laurel  District,  Cumberland  National  Forest,  Ky. 


at  the  point  where  the  hound  picked  up  the  trail.  Once  the  suspect  is 
determined,  it  takes  hard  work  and  properly  timed  action  to  get  all 
the  facts  for  a  court  case.  With  the  information  supplied  by  the 
dog's  trailing,  the  investigator  can  usually  do  the  rest  of  the  job. 

Bloodhounds  are  not  infallible;  they  differ  even  as  people  do.  Some 
have  a  good  nose,  some  don't ;  some  work  slowly,  some  fast ;  some  will 
work  with  an3'one,  some  only  with  a  trainer  who  can  handle  them. 
All  work  better  with  a  person  to  whom  they  are  accustomed.  Give  the 
dogs  every  possible  "break"  on  their  first  few  cases  and  so  help  to  build 
local  respect  for  their  ability. 
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If  the  decision  is  made  to  use  the  dogs,  the  job  must  be  a  thorough 
one.  Very  few  dogs  are  suitable  for  fire  law  enforcement.  Training 
is  even  more  important  than  pedigree,  but  dogs  purchased  for  a  fire 
job  should  have  both.  Experience  in  using  bloodhounds  on  the  na- 
tional forests  in  Arkansas,  West  Virginia,  Virginia,  and  Kentucky 
shows  that  the  best  results  are  obtained  by  purchasing  dogs  3  to  5 
years  old  with  at  least  2  years'  intensive  training  in  trailing.  Good 
dogs  usually  cost  from  $100  to  $200. 

Care  of  Dogs 

Dogs  require  good  care,  good  food,  and  a  comfortable  kennel  with 
a  good,  well-fenced  yard.  They  should  have  fresh  water  at  all  times. 
Straw  should  be  changed  at  least  every  2  weeks  and  the  kennel  kept 
clean.  They  should  be  washed  with  flea  soap  regularly  and  should 
be  inoculated  for  rabies  and  examined  for  heartworms  annually. 
Dogs  should  be  wormed  when  necessary.  Keep  the  public  away  from 
the  kennel.  Accustom  the  dogs  to  working  with  a  local  man.  A  man 
who  does  not  like  dogs  will  not  do  a  good  job.  A  trial  run  once  or 
twice  a  week  during  periods  when  the  dogs  are  not  being  used  will 
keep  them  in  good  condition. 

Trailing 

Bloodhounds  are  trained  to  follow  men.  They  will  not  follow  a 
horse  and  cannot  trail  a  man  if  he  gets  into  a  car.  A  great  many  cases 
end  for  the  hound  where  a  car  has  been  parked.  From  this  point  on, 
the  investigator  must  use  other  methods. 

Dogs  differ  in  their  trailing  methods.  Some  get  the  scent  from 
bushes  or  even  through  wind  currents.  Such  dogs  sometimes  short 
cut  the  exact  trail.  Some  trail  with  nose  to  the  ground,  tail  high. 
Most  of  them  are  difficult  to  hold,  particularly  on  a  downhill  trail  or 
through  bushy  or  rough  areas.  Some  dogs  bay  on  the  track;  some 
trail  silently,  depending  on  their  training.  A  silent  trailer  is  pref- 
erable for  obvious  reasons. 

When  dogs  are  taken  from  the  kennel  for  a  chase,  they  should  have 
both  harness  and  collar  in  place.  The  leash  should  be  attached  to 
the  collar  until  the  dog  is  ready  to  trail.  Hold  the  leash  close  to  the 
dog's  neck  to  prevent  trailing  until  the  desired  starting  point  is 
reached.  When  trailing,  change  the  leash  from  collar  to  harness  and 
point  or  show  the  dog  the  starting  point.  Then  take  it  easy  and  he 
will  soon  strike  out  on  the  trail.  Some  dogs  get  car  sick.  It  is  best 
not  to  feed  them  just  before  they  are  expected  to  work. 

Local  Requests  for  Use  of  Dogs 

Frequently  there  are  requests  for  the  dog's  services  in  work  other 
than  fire  cases,  once  he  has  shown  that  he  can  work  out  a  trail.  Forest 
Service  dogs  have  found  persons  lost  in  the  woods.  Calls  are  I'eceived 
from  local  police  officers  for  the  use  of  the  dogs  in  cases  involving 
everything  from  murder  to  theft.  To  assist  in  these  cases  on  request 
takes  the  dog  and  handler  from  their  regular  duties.  A  local  policy 
must  be  developed  for  handling  these  requests. 
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Summary 

If  the  fire  control  administrator  decides  to  use  bloodhounds  to  clean 
up  hot-spot  areas,  he  should  buy  the  l)est  trained  do<>s  obtainable. 
The  best  possible  man  should  be  hired  to  handle  them.  It  is  import- 
ant that  the  dogs  be  given  every  advantage  on  their  first  three  or  four 
cases.  They  should  have  a  good  starting  point.  If  the  fire  control 
man  takes  the  attitude  that  every  possible  means  must  be  used  to  stop 
fires  from  starting,  public  reaction  will  be  favorable.  Additional 
work  will  be  needed  to  close  each  case  satisfactorily  after  the  dogs  do 
their  part.  It  must  be  recognized  that  dogs  will  not  do  the  whole 
job  and  that  other  prevention  methods  are  still  required. 

In  most  cases  the  use  of  dogs  markedly  j'educes  man-caused  fires 
in  areas  where  they  have  been  numerous. 


THE  FOREST  SERVICE  ADOPTS  FM  RADIO 


Harold  K.  Lawson 

Radio  Engineer^  Radio  Lahoratory^  U.  S.  Forest  Service 

If  you  are  planning  to  install  radio  communication  or  to  expand 
or  revise  your  present  facilities,  you  will  be  interested  in  the  following 
discussion  of  tlie  FM  radio  equipment  which  the  U.  S.  Forest  Service 
lias  adopted. 

The  form  and  charac-teristics  of  the  new  equipment  are  not  de- 
scril)e(l  in  detail.  It  is  of  interest  to  know,  however,  that  the  portable 
and  mobile  equipment  is  being  designed  to  incorporate  two  fixed 
transmitting  frequencies  and  only  one  fixed  receiving  frequency. 

Many  radio  communication  failures  are  due  to  equipment  manipu- 
lation— esi)ecially  the  tuning  of  radio  receivers.  A  fixed  tuned  re- 
ceiver completely  eliminates  the  possibility  of  maladjusted  tuning 
or  stand-by  on  tlie  wrong  fretjuency.  both  of  which  are  prime  causes 
for  radio  communication  failures.  It  also  eliminates  all  tuning  knobs 
and  controls  and  brings  radio  nearer  to  the  simplicity  of  the  telephone. 

Methods  of  obtaining  maximum  I'adio  network  performance  and 
traffic  handling  capability  with  a  minimum  number  of  frequencies, 
by  use  of  the  equipment  now  under  development,  will  be  discussed  in 
a  future  issue  of  Fire  Control  Notes. 

Forest  Service  conununication  officers  and  others  have  asked  why 
the  Forest  Service  radio  equipment  ]irogram  did  not  follow  the 
current  trend  in  the  use  of  frequency  modulation  (FM).  In  the  first 
l^lace,  am])litude-niodulated  (AM)  sets  cannot  comnuuiicate  directly 
with  FM  sets,  aiul  our  i)resent  investment  in  AM  equipment  must  be 
considered  befoi'e  this  e([uipment  is  isolated  fr(mi  our  communication 
systems.  Also,  until  very  recently  it  has  iu)t  been  possible  to  produce 
tiidy  portable  FM  radiophones  because  of  their  bulk  and  inherent 
comjilexities.  Forest  Service  i-adio  use  is  so  intimately  tied  to  portable 
conununication  service  that,  regardless  of  any  advantages,  FM  could 
not  be  considered  until  ])oi-table  equijunent  development  was  an  as- 
sured fact.  New  tec]ini(iues.  ])arts,  and  materials  now  make  it  possible 
to  produce  ])ortable  F]\I  radiophones. 

Practically  all  commercial  development  of  emergency  service  radio 
equipment  is  now  centered  in  the  FM  field.  Many  law  enforcement 
and  similar  agencies  which  formerly  used  AM  have  changed  over  to 
FM.  Because  of  these  facts  and  the  technical  advantages  of  the  lunv 
system,  we  have  swung  our  VHF  radio  development  program  over 
to  FM.  This  decision  is  of  major  importance  in  ou)'  coinnumication 
j)lanning  and  execution. 

A  brief  resume  of  facts  i-elating  to  the  subject  of  AM-FM  follows: 

1.  Under  identical  conditions  of  frequency  and  power,  FM  radio 
waves  travel  in  an  identical  manner  and  botii  will  have  the  same  ef- 
fective strength  at  a  given  distance  fi-oiu  the  transmitter.  In  othei' 
words,  under  identical  conditions,  one  is  transmitted  as  elt'ectivelv  as 
the  other. 
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2.  Under  conditions  of  absolutely  noise-free  radio  station  locations 
the  effective  communication  range  of  the  two  systems  will  be  nearly 
identical. 

3.  Under  conditions  of  strong  natural  or  man-made  electrical  in- 
terference FM  signals  arc  usable  when  AM  signals  may  be  completely 
drowned  out  by  noise. 

4.  Precipitation  or  rain  static  that  can  completely  disable  an  AM 
radio  system  is  not  heard  on  FM  equipment. 

6.  The  interstation  noise-silencing  system  (squelch)  on  an  AM  radio 
receiver  is  subject  to  false  operation  by  electrical  noise  and  static 
bursts  and  allows  blasts  of  noise  to  issue  from  the  loud-speaker  when 
the  receiver  is  on  stand-by.  FM  squelch  is  almost  entirely  free  of 
such  false  operation.  This  factor  allows  noise-free  stand-by  in  mobile 
service  and  in  offices  and  similar  installations  where  the  usual  loud- 
speaker background  noise  is  objectionable. 

6.  Certain  technical  characteristics  of  an  FM  radio  receiver  make 
it  possible  to  produce  simpler  and  more  reliable  automatic  radio  re- 
lays or  repeaters  with  this  S3^stem  than  are  possible  with  AM. 

7.  Manipulation  of  FM  and  AM  equipment  is  practically  identical, 
and  no  new  operating  problems  arise  from  change  of  s^'Stem. 

8.  Radio  operating  frequency  distribution  as  between  districts, 
forests,  and  regions  will,  at  least  for  the  present,  remain  as  for  AM. 
Further  experience  with  FM  ma}'  point  to  the  possibility  of  closer 
geographic  fi'equency  repetition  than  is  possible  with  AM,  but  this 
must  await  confirmation  through  use. 

9.  Basic  equipment  types  will  not  be  altered  in  the  change-over  to 
FM.  We  will  continue  with  portable,  semiportable.  mobile,  and  re- 
peater types  of  equipment.  The  user  will  not  find  any  unusual  dif- 
ferences in  the  two  systems,  and  the  net  gain  will  be  apparent  only 
as  a  sum  of  the  individual  improved  characteristics,  which  in  turn 
will  mean  an  over-all  improvement  in  quality  and  reliability  of  service. 

10.  The  change-over  to  FM  affects  only  our  VHF  equipment.  Our 
MF  and  HF  frequency  bands,  which  employ'  equipment  types  such  as 
SPF  and  M,  will  remain  the  same. 

We  are  still  forced  to  carry  out  our  own  development  and  design 
of  portable  units,  but  we  hope  that  much  of  our  mobile  and  fixed 
station  equipment  can  be  obtained  from  commercial  sources  at  less 
cost  than  that  for  custom-built  items.  Cost  of  the  new  equipment  can 
only  be  estimated  roughly,  but  should  not  vary  greatly  from  that 
of  comparable  AM  types. 

The  radio  laboratory  cannot  possibly  complete  all  items  of  equip- 
ment in  time  for  contracted  production  in  19-1:6.  It  will  accordingly 
concentrate  on  the  portable  design  in  an  attempt  to  be  ready  for 
quantity  production  by  January  1,  19-47.  In  the  meantime,  an  at- 
tempt has  been  made  to  interest  commercial  concerns  in  some  modifi- 
cations of  their  standard  mobile  equipment  to  meet  our  needs.  Other 
items,  such  as  lookout  radiophones  and  repeaters,  will  follow. 

Transition  will  be  based  on  removal  of  AM  from  one  area  to  supply 
the  needs  of  other  areas  and  replacement  of  the  shifted  equipment 
with  FM.  This  will  prevent  immediate  obsolescence  of  iisable  AM 
equipment  by  concentrating  it  in  selected  areas  that  have  an  appre- 
ciable amount  of  AM  equipment  and  need  additional  units.    The  logi- 
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cal  starting  point  for  introducing  FM  should  be  an  area  in  which 
adjacent  district,  forest,  or  regional  intercommunication  is  a  minor 
factor  and  which  has  a  reasonably  well  self-contained  radio  net. 

Such  a  program  will  allow  correction  of  certain  undesirable  radio 
equipment  distribution  problems  which  may  now  exist.  At  the  same 
time,  full  opportunity  sliould  be  taken  to  carefully  plan  equipment 
choice  and  distribution  for  the  new  networks.  There  are  bound  to  be 
conflicts  ii.  this  process  before  the  entire  AM  system  is  liquidated  by 
age  and  obsolescence,  but  there  is  no  reason  to  discard  usable  AM  sets 
immediately.  A  small  amount  of  new  AM  equipment  may  be  neces- 
sary in  some  instances,  but  every  effort  will  be  made  to  keep  such  pur- 
chases at  a  minimum. 


Airborne  Cooperation  in  Region  2. — Forest  tire  cooperaf ion  lias  readied  a 
new  higli  on  the  Harney  National  Forest,  where  Ranger  Everett  A.  Shipek 
reports  the  following : 

"Harrj-  D.  Putnam,  Forest  Fire  Warden  at  Burdock,  S.  D.,  uses  his  private 
plane,  a  Cub  J-3,  to  spot  and  suppress  forest  tires.  While  in  Dewey,  S.  D., 
June  29,  Putnam,  a  veteran  of  the  American  Air  Force,  received  word  of  a  Are 
on  the  Elk  Mountain  District  of  the  Harney  National  Forest.  Taking  a  local 
man  with  him  and  picking  up  fire  tools  at  Dewey,  he  scouted  the  fire  with  his 
plane.  Landing  in  a  field  within  one-half  mile  of  the  fire,  the  two  men  controlled 
the  0.2  acre  lightning  fire  within  a  few  minutes.  Warden  Putnam's  plane  is  an 
important  factor  on  this  portion  of  the  forest  where  the  high  hazard  makes 
minutes  count  in  fire  conti'ol." 


THE  PROFILING  SLIDE  RULE  AND  ITS  USE 

Aubrey  L.  Haines 
Ranger,  Yellowstone  National  Parh 

The  potential  value  of  a  slide  rule  in  cliecking  the  intersection  of 
a  line  of  sight  with  distant  topography  in  making  visible  area  maps  was 
first  brought  out  by  Rudolph  Staheliu  in  1032.^  Techniques  were  de- 
veloped and  perfected  to  put  the  slide  rule  to  work  in  lield  sketching  of 
visible  areas  by  the  California  tire  research  group  in  1932-35  and  have 
been  fully  described  in  published  material.' 

District  Ranger  Albert  D.  Rose,  of  Mount  Rainier  National  Park, 
helped  to  develop  the  original  rule  and  made  many  tests  with  it  while 
he  was  fire  dispatcher.  He  found  that  a  lire  can  be  located  in  from  one- 
third  to  one-half  the  time  required  by  graphic  profiling  and  that  errors 
due  to  paper  distortion  and  incorrect  plotting  of  the  vertical  angle  are 
eliminated.  The  following  statement  from  Mount  Rainier  National  Park 
is  based  on  6  years  of  thorough  trial:  "The  accurate  and  r;ipid  results 
obtained  in  plotting  fire  locations  by  use  of  the  profiling  sliiling  rule 
*  *  *  has  convinced  us  at  Mount  Rainier  that  it  is  the  most  reliable 
instrument  available  for  such  purposes." 

In  recent  years  the  technique  has  been  neglected.  The  author  brings 
the  method  to  attention  again  and  shows  how  it  may  be  adapted  to 
regular  lookout 'use  by  means  of  a  specially  constructed  .slide  rule.  The 
technique  is  necessarily  limited  to  areas  for  which  reasonably  accurate 
topographic  maps  are  available. 

Locating  "One-Shot"  Fires 

The  profiling  slide  rule  described  in  this  article  provides  a  speedy 
and  accurate  .solntion  for  a  difficult  fire  ])r()bleni.  Ruoged  topojrraphy 
or  poor  visibility  may  make  it  imi)Ossible  to  observe  a  forest  fire 
from  more  than  one  lookout  station.  The  lookout  observer  usually 
has  little  to  guide  him  in  judoino-  how  far  away  the  fire  is.  Photo- 
transit  pictures  are  useful,  but  often  inconclusive.  If  a  good  topo- 
graphic map  is  available,  a  profile  of  the  terrain  can  be  constructed  to 
deterinine  where  the  line  of  sight  intersects  the  ground.  This  can  be 
done  in  two  ways;  graphically,  with  varying  accuracy  and  loss  of 
valual)le  dispatching  time,  or  mathematically.  The  ])rofiling  sliding 
rule,  develoj:)ed  at  Mount  Rainier  Xational  Park  during  the  19:)8 
fire  season,  makes  the  mathematical  solution  ])ractical  by  simplifying 
the  necessary  calculations.  It  has  ])r()ved  satisfactory  for  locating 
''one-shot"  fires,  cliecking  doulitful  triangiilations,  training  new 
lookout  men.  and  making  seen-area  studies. 


1  Staliolin,  R.  Visibility  ma\)s  constrvirtcil  with  llio  slide  riilo.  .Tour.  Forestry  30: 
98.3-987.  ilhis.  I9:!2. 

-  Show.  S.  B..  Kotok,  E.  I..  Oowen.  G.  M..  Curry.  J.  R.,  and  Brown,  A.  A.  Planning, 
oonstriictinEr.  ai/d  operatinj:  forest-fire  lookout  systems  in  C.nlifornia.  1'.  S.  Dept.  Agr. 
Cir.  449,  r>(;  pp.,  ilUis.  1937. 
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Description  of  the  Profiling  Slide  Rule 

This  specialized  iiist  niiuent  is  de- 
signed for  use  hy  men  witli  no  k'no\vled<>e 
of  tlie  theory  or  operation  of  slide  rules. 
It  is  32  inches  Ion<>-  by  C  inches  wide. 
The  lar^e  size  is  not  a  disadvantage  in  a 
purely  office  instrument.  The  body  is 
built  up  of  three  layers  of  %(;-inch  "Ma- 
sonite"  board  worked  to  size  with  a  saw 
and  rasp  and  joined  with  waterpi'oof 
glue  and  a  few  brads.  The  slide  is  1  inch 
wide  and  is  built  up  of  two  layers. 
Wood  is  not  satisfactory  for  the  con- 
struction of  the  slide  rule,  since  shrink- 
a<i;e  or  wai'pint>'  will  cause  the  slide  to 
bind. 

The  three  workinji'  scales,  the  tan<j;ent 
7'  on  the  lower  limb,  the  distance  />  on 
llie  slide,  and  the  tan<ient-ort'set  7VV  on 
the  upper  limb  are  lofi'arithniic.  Each  is 
composed  of  three  cycles,  with  the  first 
cycle  bef^inning  at  the  normal  position  of 
the  left  index.  The  length  of  the  cycles 
allows  graduation  of  the  scales  directly 
from  logarithmic  tables  of  numbers  and 
angular  functions. 

'J'lie  scales  are  graduated  as  follows: 
Tangent  7'  graduation  nuirks  are  placed  S 
by  reference  to  a  table  of  logarithmic  ^ 
tangents  of  angles.    The  mantissa  of    ^  |(| 
the  value  is  nndtijjlied  by  10  and  scaled  g 
off  as  inches  from  the  left  end  of  the 
cycle  in  which  the  graduation  mark  be- 
longs.   For  example:  The  mantissa  of 
the  log-tangent  of  5  mimites  is  0.1627, 
which,  multiplied  by  10,  places  the  o 
minutes  graduation  at  a  point  1.627 
inches  from  the  left  end  of  the  first  cycle. 
Graduation  marks  are  ])laced  at  1-minute 
intervals  from  5  minutes  to  1° ;  at  5-min- 
ute  intervals;  from  1°  to  5°;  at  10-minute 
intervals  from  10°  to  15° ;  and  at  1° 
intervals  on  up  to  20°. 

Distance  D  graduation  marks  are 
placed  by  reference  to  a  table  of  common 
logarithms  of  numbers.  The  procedure 
followed  is  the  same  as  in  graduating  the 
tangent  scale.  The  first  cycle  is  gradu- 
ated at  0.2-mile  intervals  "from  10  to  15 
miles;  at  half-mile  intervals  from  15  to 
20  miles:  and  at  1-mile  intervals  on  up 
to  25  miles.    The  second  cycle  is  gradu- 
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ated  at  0.1-mile  intervals  from  0.1  to  1  mile,  and  the  third  cycle  is 
graduated  at  the  same  interval  from  1  to  10  miles.  The  left  and 
right  indices  occupj^  the  positions  of  the  10-mile  graduations. 

Tangent-offset  TO  graduation  marks  are  placed  by  reference  to 
the  same  table  used  for  the  distance  scale.  However,  the  tangent- 
offset  scale  is  shifted  to  the  right  until  the  point  52.8  is  opposite  the 
normal  position  of  the  left  index.  Thus  it  becomes  a  scale  of  foot 
equivalents  of  miles.  Graduation  mai-ks  are  placed  at  10-foot  inter- 
vals from  40  to  1,000  feet  and  at  100-foot  intervals  from  1,000  to 
10,000  feet. 

In  addition  to  the  distance  scale  on  the  slide,  there  is  a  scale  of 
corrections  for  curvature  and  refraction  C .    The  correction  scale 


graduations  are  placed  from  the  formula,  D=-^  ,  where  D  is 


the  distance  scale  graduation  opposite  which  the  correction  graduation 
C  is  i^laced.   For  example :  To  find  the  point  on  the  distance  scale  at 


which  the  25-foot  correction  mark  is  placed,  Z>  =  -^/       ,  =6.6  miles. 


Graduation  marks  are  placed  at  25-foot  intervals  from  25  to  200  feet 
and  at  50-foot  intervals  from  200  to  300  feet. 

A  series  of  profile  elevation  scales  on  the  upper  limb  are  in  effect 
a  reference  table  in  graphic  form.  The  profile  elevation  scales  are 
graduated  b}^  subtracting  the  tangent-offset  scale  values  from  the 
elevations  of  given  lookout  stations.  J'or  example :  The  9,000-foot 
graduation  for  the  Anvil  Eock  Lookout  is  found  by  subtracting  9,000 
from  9,590,  which  places  the  graduation  mark  opposite  590  on  the 
tangent-offset  scale.  Graduation  marks  are  placed  at  100-foot  inter- 
vals on  all  profile  elevation  scales. 

The  slide  rule  is  completed  by  a  large  cursor  of  heav}-  transparent 
plastic  with  "Masonite''  runners.  A  vertical  hairline  inscribed  on 
the  cursor  aids  in  reading  the  profile  elevation  scales. 


The  profiling  slide  rule  determines  the  location  of  a  fire  hj  a  method 
of  approximation  based  on  a  trigonometric  relationship  of  simple 
right  triangles.  «  =  tan  AXh.  Briefly,  the  tangent  value  of  the  vertical 
angle  is  multiplied  by  the  estimated"  horizontal  distance  to  obtain  the 
tangent-offset  or  difference  in  elevation.  That  value  subtracted  from, 
or  added  to,  the  height  of  the  lookout  station  gives  the  elevation  of 
the  point  observed  with  reference  to  sea  level.  The  elevation  thus 
found  is  compared  with  the  map  elevation  at  the  scaled  distance  and, 
if  they  do  not  agree,  it  is  apparent  at  once  that  the  estimated  distance 
is  wrong.  The  estimated  distance  is  then  adjusted  in  a  direction 
which  will  tend  to  bring  the  values  into  agreement  and  a  new  solu- 
tion is  obtained.  The  second  or  third  approximation  Avill  usually 
locate  the  point  as  closely  as  the  topographic  map  will  allow. 

A  typical  problem  is  worked  out  below.  It  is  assumed  that  the 
fire  can  be  seen  from  a  single  lookout  station,  Shriner  Peak.  The 
lookout  has  given  the  dispatcher  an  azimuth,  a  vertical  angle,  and 
an  estimated  distance.  The  problem  is  to  determine  the  position  of 
the  fire  with  the  aid  of  a  topographic  map. 


Operation  of  the  Rule 
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A  tentative  elevation  is  obtained  on  the  profiling  slide  rule  by  set- 
ting the  right-hand  index  of  the  slide  opposite  the  vertical  angle 
of  — 1°38'  and  moving  the  cursor  until  the  hairline  lies  over  the  esti- 
mated distance  of  4  miles.  The  profile  elevation  of  5,250  feet  is  then 
lead  from  the  intersection  of  the  hairline  and  the  Shriner  Peak  scale. 
A  difference  of  250  feet  exists  between  the  profile  elevation  and  the 
map  elevation  at  the  same  distance,  indicating  that  the  estimated  dis- 
tance is  not  correct. 

The  profile  elevation  is  higher  than  the  map  elevation,  so  it  is 
necessary  to  extend  the  estimated  distance  to  bring  the  line  of  sight 
to  ground.  A  second  approximation  is  therefore  made  by  moving  the 
cursor  to  4.5  miles.   The  new  profile  elevation  of  5,180  feet  is  lower 

4  MILES  >  *■■<*  '  ■"<■"  ■ 


AIM  t*«'4« 

The  luetliod  of  approximation  used  on  tiie  profiling  slide  rule  to  locate  a  fire. 
Vertical  angle,  — l^SS'.  First  trial:  AG\  4  miles;  C'B\  filO  feet;  elevation 
of  B',  .5,250  feet.  Second  trial :  AC',  4.5  miles ;  C'B',  680  feet ;  elevation  of  B', 
5,180  feet.  Third  trial :  AC',  4.35  miles  ;  C'B',  660  feet,  elevation  of  B^  5,200  feet. 

than  the  map  elevation  at  the  same  distance;  the  estimated  distance 
used  is  too  long.  A  third  aproximation  using  4.35  miles  gives  a 
profile  elevation  of  5,200  feet  which  checks  with  the  map  elevation 
at  that  distance.  The  fire  is  located  as  closely  as  possible  with  the 
available  topographic  maj). 

In  this  case  the  distance  used  is  not  great  enough  to  make  the  cor- 
rection for  refraction  and  curvature  of  the  earth  necessary.  If  a 
distance  greater  than  5  miles  is  employed,  the  correction  should  be 
made  by  mentally  adding  to  the  profile  elevation  the  value  of  the  C 
scale  graduation:  lying  nearest  the  hairline  of  the  cursor.  In  setting 
the  slide  for  a  solution,  the  right-hand  index  is  ordinarily  used  for 
distances  of  less  than  10  miles  and  the  left-hand  index  for  distances 
over  10  miles. 
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A  check-back  should  be  made  on  intervening  lidges  that  might  cut 
the  line  of  sight.  Otherwise  an  erroneous  location  of  the  fire  might 
be  made.  In  any  case  Avhere  the  clearance  is  slight,  a  check  should  be 
made  with  the  lookout  and  the  vertical  angle  carefull}'  verified. 
Check-backs  are  made  rapidly  by  sliding  the  cursor  to  the  scaled 
distance  of  the  ridge  and  reading  the  profile  elevation  against  the 
map  elevation.  The  profiling  slide  rule  will  not  locate  a  fire,  how- 
ever, if  the  base  is  not  directly  visible.  Such  a  fire  cannot  be  located 
by  any  method  of  profiling. 

Other  Uses 

In  addition  to  its  use  for  locating  fires  observed  from  only  one  look- 
out station,  the  profiling  slide  rule  can  be  used  to  check  doubtful 
triangulations.  It  frequently  happens  that  one  fire  lookout  can  see 
the  base  of  a  fire,  while  another  one  can  see  only  the  smoke  rising  from 
behind  a  ridge  or  other  obstruction.  The  triangulation  may  be  in 
error  if  the  smoke  drifts  for  a  distance  before  it  becomes  visible. 
This  can  be  detected  by  employing  the  profiling  slide  rule  to  check 
,the  data  supplied  by  the  station  with  direct  oliservation. 

The  profiling  slide  rule  can  also  be  used  for  making  seen-area  maps, 
either  in  the  field  or  in  the  office.  In  the  field  the  slide  I'ule  is  used  in 
the  manner  ali'eady  described  to  interpret  data  obtained  with  a  transit, 
plane-table  alidade,'  or  clinometer.  A  sheet  of  grained  acetate  film 
base  taped  over  the  profile  elevation  scales  can  be  graduated  quickly 
for  both  plus  and  minus  angles  from  the  point  occupied.  Erasures  are 
readily  made  on  such  a  surface.  In  the  office  the  operation  is  changed 
slightly.  The  blind  area  behind  a  ridge  is  found  by  first  setting  the 
cursor  against  the  map  elevation  (less  the  correction  from  the  C  scale) , 
and  then  moving  the  slide  until  the  scaled  distance  of  the  ridge  lies 
under  the  hairline  of  the  cursor.  The  vertical  angle  of  the  line  of 
sight  is  thus  established,  and  the  solution  proceeds  by  the  method  of 
approximation  already  described  until  the  outer  edge  of  the  blind  area 
is  found.  An  experienced  operator  can  complete  an  accurate  seen-area 
study  to  a  15-mile  radius  in  an  average  of  8  hours  of  working  time. 


HOW  MUCH  TIME  DOES  IT  TAKE  TO  CATCH 

A  FIREBUG? 

HeNUY  Sll'K 

Assistant  Supei  visoi',  CimiberJand  National  Forest,  U.  S.  Forest 

Service 

The  question  frequently  arises:  How  much  time  is  required  to  in- 
vestigate the'  origin  of  a  fire  to  determine  beyond  a  reasonable  doubt 
who  caused  it  ^  It  comes  up  when  analyzing  the  work  load  of  any 
miit  involving  fire  prevention.  It  is  important  when  making  actual 
work  phms  for  personnel  who  are  to  do  tlie  Hre  prevention  jobs. 

Fire  control  men  agree  that  the  causes  of  fires  must  be  known  if 
adequate  plans  are  to  be  made  to  prevent  future  fires.  It  nuist  be 
known  not  only  that  a  "smoker"  caused  the  fire,  but  who  was  that 
smoker.  Reprimand,  payment  of  damages,  or  legal  action  must  fol- 
low if  full  prevention  value  is  to  be  obtained.  The  amount  of  time 
required  to  establish  accountability  for  fires  varies  greatly.  To  secure 
(lata  based  on  actual  fires,  tlie  wi'iter  sunuuai'izcd  the  time  spent  by 
rangers  and  guards  in  law  enfoi'cement  on  tlie  Cumberland  National 
Forest  in  Kentucky  during  1045.  This  time-study  was  carried  on 
while  making  current  diary  summai'ies  and  checks  on  all  kinds  of 
work  performed  during  the  year  on  four  ranger  districts.  The  basic 
data  in  man-hours  are  given  in  Table  1. 


Table  1. — Man-hmirx  xix^nt  i>i  laic  enforcement  on       fires  nn  the  Cuniherloml 

National  Forest  in  lO'/o 


OfiBce 

Field  job 

Field  travel 

Total 

Num- 

District 

ber  of 

fires 

Year's 

Average 

Year's 

Average 

Year's 

Average 

Year's 

Average 

total 

per  fire 

total 

per  fire 

total 

per  fire 

total 

per  fire 

Man- 

Man- 

Man- 

Man- 

Man- 

Man- 

Man- 

Man- 

hours 

houTS 

tiours 

hours 

hours 

hours 

hours 

hours 

A 

12 

23 

1.9 

149 

12.4 

62 

5.2 

234 

19.  5 

B 

7 

5 

.7 

44 

6.3 

36 

5. 1 

85 

12  1 

C 

6 

4 

.7 

108 

18.0 

39 

6.5 

151 

25.2 

D 

26 

48 

1.8 

13 

5.2 

46 

1.8 

228 

8.8 

Total  or  average  

51 

80 

1.6 

435 

8.5 

183 

3.6 

698 

13.7 

Table  1  includes  r}2  hours  spent  in  closing  out  6  fire  cases  which 
original  ed  i)rior  to  1945.  These  6  are  not  included  in  the  number 
51  lieciiiise  there  is  always  a  carry-over  of  cases  from  one  year  to 
the  next  on  the  Cumliei'land.  In  other  words,  some  of  1945"s  51  fires 
will  not  be  investigated  and  acted  on  until  1!)46.  or  even  later. 

The  question  now  ari.ses:  How  effective  was  the  1945  work?  What 
was  accomplished  with  the  expenditure  of  the  time  shown  in  table  H 

Table  2  shows  that  in  20  out  of  51  cases  sufficient  clues  were  un- 
covered either  to  open  legal  action  for  criminal  cases,  or  to  request 
and  receive  paj'ment  of  damages.  Civil  damages  were  not  collected 
in  the  7  criminal  cases,  nor  was  criminal  action  taken  in  the  19  "dam- 
ages collected"  cases.    Five  of  the  7  criminal  cases  were  won  and  2 

712025—46  3  13 
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lost.  It  will  be  noted  that  there  is  not  a  clear  relation  between  the 
amount  of  time  spent  by  districts  as  compared  with  the  number  of 
cases  initiated  (criminal  plus  damages).  Various  factors  affect  this 
lack  of  relationship,  such  as  causes,  groupings,  ability  and  thorough- 
ness of  individual  investigators,  press  of  other  work,  and  plain  luck. 
For  example,  table  3  shows  that  smokers  were  responsible  for  most 
of  District  A's  fires — very  tough  cases  to  solve.  Nearly  one-fourth 
of  District  D's  fires  were  caused  by  railroads,  which  on  this  forest 
".-equire  little  time  to  investigate;  damages  were  collected  on  all  of 
them.  All  personnel  were  operating  under  the  same  policies  and 
instructions,  but  the  writer  could  discern  these  variable  factors  in 
action. 


Table  2. — Results  of  law  enforcement  ivork  on  51  fires  on  the  Cumber-land 

National  Forest  in  1945 


District 

Action- 
able 
fires 

Criminal 

cases 
initiated 

Damages 
collected 
out  of  court 

A    

Number 
12 
7 
6 
26 

Number 

1 
3 
1 
2 

Number 

2 
1 
4 
12 

B   _.    - 

C    

D    

Total.       

51 

7 

19 

Table  3  shows  the  causes  listed  on  the  fire  reports.  Most  of  the  mis- 
cellaneous fires  were  caused  by  persons  smoking  bees  or  game  out 
of  trees  or  by  children  playing  with  matches.  A  comparison  of  tables 
2  and  3  reveals  that  the  number  of  smoker  and  incendiary  fires  equals 
approximately  the  number  of  cases  on  which  action  was  not  taken; 
actually  cases  on  nearly  all  of  tliese  fires  could  not  be  initiated  because 
of  lack  of  evidence. 


Table  3. — Causes  of  51  fires  on  the  Ctiiiil>erlanil  yational  Forest  in  19)5 


District 

Rail- 
roads 

Lumber- 
ing 

Camp- 
fires 

Smokers 

Debris 
burning 

Incen- 
diary 

Miscel- 
laneous 

Total 

A...  

Number 

Number 

Number 

A''«  mber 
8 
3 
2 
4 

Number 

Niimber 

Number 
4 

Number 
12 

6 
26 

B  -  

2 
1 
1 

2 
1 
6 

C  

1 

6 

i 

D.    

4 

5 

Total..  

7 

1 

4 

17 

4 

9 

9 

51 

Before  drawing  conclusions  concerning  the  time  needed  for  law 
enforcement,  a  number  of  other  factors  must  be  examined.  All  of  the 
following  factors  alfect  the  amount  of  time  required  to  process  cases: 

1.  As  mentioned  before,  most  of  tlic  time  used  was  spent  on  the 
easiest  fires  to  solve.  There  was  not  adequate  time  for  investigations 
because  of  the  press  of  nonfire  work  or  fire  work  other  than  law  en- 
forcement. 

2.  All  the  criminal  cases  in  the  study  Avere  brought  into  county 
courts ;  not  one  went  into  Federal  Court  or  State  Circuit  Court.  Thus, 
the  long  hours  necessary  to  write  up  and  prosecute  cases  in  higlier 
courts  were  not  expended.    Some  cases  should  undoubtedly  have  gone 
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into  these  higher  courts.  In  many  of  the  county  court  cases  the  de- 
fendant vohnitariiy  pled  guilty  before  the  county  judge  or  a  magis- 
trate. 

3.  Two  men  working  together  will  often  get  better  results,  but  will 
increase  the  hours  per  case.  In  many  of  the  fires  on  the  Cumberland 
National  Forest  only  one  investigator  was  used  because  of  lack  of 
time,  personnel,  etc.  In  only  one  or  two  fires  were  there  more  than 
two  investigatoi's. 

4.  Often  the  investigator  was  also  the  fire  boss  and  could  not  devote 
full  time  to  law  enforcement.  This  meant  that  some  travel  was 
charged  to  suppression. 

5.  A  certain  amoiuit  of  dislike  for  this  kind  of  work  cuts  down  the 
time  spent. 

6.  Supervisor  and  staff  time  above  ranger  grade  w^as  essential 
in  processing  the  51  cases,  but  is  not  included  in  the  tables. 

7.  Some  time  actually  used  was  probably  not  entered  in  diaries  from 
which  the  statistics  were  taken.  However,  most  of  the  men  who  in- 
vestigated the  fires  were  contacted  personally  by  the  writer  with  regard 
to  such  omissions. 

8.  In  computing  a  yearly  load  for  a  unit,  time  must  be  added  for 
investigating  false  alarms  and  nonreportable  and  nonactionable  fires, 
r,one  of  which  were  inchuled  in  this  study.  The  writer  has  investi- 
gated and  prosecuted  nonreportable  cases  that  required  as  much  time 
as  reportable  ones. 

Summary  and  Conclusions 

A  summary  of  these  data  shows  that  on  the  Cumberland  National 
Forest  in  1945,  rangers  and  guards  spent  13.7  hours  per  fire  to  investi- 
gate 51  fires  and  to  prosecute  or  settle  26  of  them.  Even  then,  not 
one  true  "firebug"' — a  malicious  incendiary — was  caught !  Eight  and 
five-tenths  hours  of  the  13.7  were  spent  on  acttial  field  work. 

The  frequency  rate  for  reportable  fires  dropped  below  10  per  100,000 
acres  protected  in  1943,  1944,  and  1945.  Only  in  1945  did  the  area 
burned  drop  below  one  tenth  of  1  percent.  As' of  May  15,  1946,  there 
has  been  an  increase  in  fires  and  the  number  may  again  go  above  10 
per  lOO.OOO  acres.  However,  the  effect  of  law  enforcement  work  on 
reduction  in  the  number  of  fires  is  subject  to  factors  not  described  in 
this  article  and  must  be  treated  separately. 

It  is  safe  to  conclude,  however,  that  if  every  man-caused  fire  is  to 
be  thoroughly  investigated,  more  than  13.7  liours  per  case  must  be 
devoted  to  the  job.  Just  how  much  more  time  will  be  needed  must 
be  determined  by  further  study.  Eecords  show  that  30  to  50  hours  are 
reqnii'cd  to  investigate  the  more  difficult  individual  cases;  cases  in 
FederaJ  Court  take  even  more  time.  The  writer's  observation  is  that 
the  13.7  hours  sliould  be  doubled  at  least. 

Perhaps  more  im[)ortant  than  attempting  to  fix  a  certain  number 
of  hours  as  necessary  for  the  investigation  of  a  fire  case  is  the  need 
for  administrators  to  recognize  that  more  time  must  be  allocated  to  law 
enforcement  activities.  AVhon  it  is  realized  that  some  units — as  large 
as  States— are  "initiating"  only  one-tenth  of  their  actionable  fires,  a 
revision  of  priorities  appears  to  be  in  order. 


FOREST-FIRE  GASOLINE  AND  OIL  KIT 


Fred  G.  Ames 

Banger,  Ocala  National  Forest,  U.  S.  Forest  Service 

All  the  items  necessary  for  transporting  gasoline  and  oil  to  going 
fires  and  transferring  clean  oil  and  gas  to  equipment  on  the  fire  line 
are  contained  in  a  kit  devised  by  the  writer  for  the  Ocala  National 
Forest. 

The  unit  is  packed  in  two  pAvts  for  transportation:  (1)  a  steel  bar- 
rel, and  (2)  cans,  barrel  jack,  and  accessories  carrier.  Two  standard 
5-gallon  Army  gasoline  cans  (U.  S.  W42,  Monark  or  Nesco,  13  inches 
wide  X  614  inches  thick)  are  used  for  the  gasoline  and  lubricating 
oil,  and  are  packed  in  the  open  compartment  of  the  carrier.  The 
use  of  Army  type  gasoline  cans  makes  packing  very  simple.  The 
closed  compartment  contains  a  barrel  faucet,  combination  wrench, 
oil  disiDenser,  one  flexible  nozzle  for  the  gasoline  can,  one  short  nozzle 
for  the  lubricating  oil  can,  Form  643  (gas  and  oil  issue  sheet),  and  a 
pencil.    The  barrel  jack  is  inverted  and  placed  down  over  the  open 


Complete  S('i'\'iciii,u  unit  icickcd  in  iwn  iiarls  I'nr  i  i:ni>iic  ui  ;i  i  ii  n  i  ici  lire  liiu'. 
10 
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14  X  2"  STRAIGHT  IRON  MADE  OF  |"|R0N  PIPE 

STRAP  FLUSH  WITH  V  l'   32"   »| 


1/4X2  "  IRON  STRAP 
BENT  TO  CURVE  OF 
BARREL 


Plan  for  coiistnictiiig  gasoline  and  oil  kit. 
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and  closed  compartments  of  the  carrier  and  rests  in  the  space  between 
the  compartments  and  the  sides  of  the  carrier. 

To  use  the  barrel  jack,  stand  the  barrel  on  end  and  screw  in  the 
faucet.  Place  the  barrel  jack  on  end  and  slip  the  iron  strap  on  the 
rear  end  of  the  jack  under  the  edge  of  the  ban-el  (chime),  pull  the 
top  of  the  barrel  forward  until  it  and  the  jack  are  in  a  horizontal 
position.    The  curved  runners  of  the  jack  serve  as  a  fulcrum. 


Gasoline  being  transferred  to  Army-type  safety  can. 


METHOD  FOR  REPAIR  OF  CANTEENS 


Dean  M.  Earl 

Forest  Ranyei',  Apache  National  Forest 


Val/e  stem  cut  from 
discarded  tube. 

Canteen  cap  -  drill  ^*  hole 
or  size  to  acconr.odate 
valve  stem.    Discard  orig- 
inal flasket  in  carteen  cap. 

Cut  lase  of  val  ;e  stem  to 
forr  gasket  fitting  snugly 
in  canteen  can. 


One  gallon  standard  carteen, 
cnjr  es  or  cloth  covered. 


Purpose:     To  restore  canacity  of  dented  and  crushed  canteens.     To  locate 
leaks  for  resolderin?. 

Method:      Restore  shape  and  capacity 

Prepare  a  new  or  good  canteen  cap  as  above.    Screw  snugly  onto 
canteen.    Apply  air  pressure  from  foot  pimp  or  air  line.  When 
pressure  forces  sides  back  to  aprroxir.ate  original  shape  tap 
v.ith  light  hammer  to  remove  irregularities.    This  can  te  done 
without  removing  cover. 

Leaks 

Remove  cover.    Apply  light  pressure.    Place  in  tub  of  water. 
Mark  leaks  and  resolder.    Replace  cover. 
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HOT  FOOD  FOR  FIRE  FIGHTERS 


R.  H.  Williams 

Supi)ly  and  T ransfortation  OiJicei\  Los  Angeles  Comity  Department 
of  Forester  and  Fire  Warden 

One  of  the  toughest  problems  encountered  in  fighting  brush  and 
forest  fires  is  the  provision  of  adequate  food  for  fire  fighters.  The 
difficukies  are  varied,  depending  on  the  size  of  the  fire  and  the  nature 
of  the  terrain.  On  hirge  fires,  personnel  are  frequently  located  on 
sectors  remote  from  the  base  camp.  This  increases  the  responsi- 
bilities and  proble^ns  of  the  supply  officer. 

We  all  realize  that  fire  fighting  is  an  exhausting  physical  activity. 
Yet  very  little  progress  has  been  made  in  improving  the  physical  com- 
fort of  the  fire  fighter.  Our  fire-fighting  facilities  have  been  built  up 
b}^  the  development  and  acquisition  of  the  latest  types  of  equipment, 
and  rightly  so.  However,  we  are  still  largely  dependent  on  manpower; 
and  the  best  tool  in  the  world  is  only  as  good  as  the  operator.  There- 
fore, it  is  imperative  to  provide  good  physical  conditions  and  comforts 
for  our  fire  fighters. 

The  feeding  of  personnel  on  fire-line  duty  has  largely  been  a  second- 
aiy  consideration.  In  most  cases  fire  fighters  receive  little  or  noth- 
ing to  eat  between  the  times  of  departure  from  and  return  to  the  fire 
camp.  To  alleviate  this  condition  this  department  has  taken  steps 
to  provide  hot,  nourishing  meals  to  all  personnel  while  on  actual 
fire-line  duty. 

Portable  Army  field  mess  units  and  the  Red  Cross  doughnut  wagons 
wei-e  studied  for  possible  adaptation  to  this  purpose.  After  much 
thought  and  consideration  it  was  decided  that  a  portable  unit,  based 
on  the  steam-table  principle,  would  be  the  most  practicable.  This 
unit  was  to  be  a  skid  type  and  of  a  size  easy  to  handle  and  use  on  a  half- 
ton  pick-up  truck.  It  was  also  to  be  capable  of  carrying  food  and  the 
necessary  equipment  for  serving  approximately  100  men.  All  food 
would  be  pre])ared  at  the  main  camp.  Our  first  construction  prob- 
lem was  getting  the  necessary  galvanized  sheet  iron,  which  at  the 
time  was  practically  nonexistent  on  the  market.  However,  with  the 
little  material  we  liad  on  hand,  plus  the  i-esults  of  a  diligent  search  of 
used-stock  jiiles,  sufficient  su]:)plies  were  assembled  for  the  job.  Frank 
C.  Barnes,  the  departmeiit's  fire  equij^ment  rejiairnian.  was  assigned  to 
work  out  a  unit  based  on  tlie  steam-table  principle. 

Some  idea  of  its  constr'iction  and  lay-out  may  be  obtained  from  the 
acco)upanying  pictures.  The  wi'iter  will  be  glad  to  send  interested 
persons  prints  showing  details  of  construction  of  the  unit. 

One-half  of  the  unit  consists  of  a  hot  food  compartment.  This 
section  is  double-walled  and  interlined  with  i/2-iiich  asbestos  sheeting. 
It  contains  four  stock  pots — two  3-gallon,  one  G-galloiu  and  one  9- 
20 
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gallon.  Tliese  pots  are  submerged  to  about  two-thirds  of  their  depth 
in  a  cliamber  containing  approximately  22  gallons  of  water.  This 
chamber  is  provided  with  a  splash  plate  and  several  baffle  plates  to 
j^revent  surge.  Actual  practice  has  shown  that  better  results  are 
obtained  when  the  chamber  is  filled  with  hot  water.  The  water  is 
maintained  at  a  jn-oper  temperature  by  three  gas  burners  supplied 
with  fuel  from  two  i)-pound  cylinders  of  j)r()pane  gas.  The  other  half 
of  the  unit  is  divided  into  two  conipai'tments.    One,  insulated  with 


Portable  mess  unit:  A.  view  from  above  showing  utensil  and  cold  food  com- 
piirtmeut,  hot  food  compiirtment,  and  the  two  cylinders  of  pr()i);ine  gas ;  B,  end 
view  showing  equipment  for  maintaiuing  proper  temperature  of  water  in  hot 
food  compartment. 


Compo  Board,  contains  two  ^J-gallon  stock  pots  for  juices;  the  rest  of 
(his  compartment  is  used  for  storing  bread,  sugar,  salt.  etc.  The 
other  compartment  carries  necessary  utensils:  cups,  forks,  knives, 
spoons,  etc.  All  compartments  are  equipped  with  night  lights  con- 
nected with  the  truck  electrical  system.  The  over-all  dimensions  of 
this  unit  are:  width,  -tO  inches;  length,  48  inches;  and  depth,  24 
inches.   The  unladen  weight  is  approximately  4()()  pounds. 

We  have  used  tliis  unit  on  several  fires  with  most  satisfactory  re- 
sidts.  In  fact,  we  believe  so  sincerely  that  this  type  of  unit  will  have 
a  very  definite  place  in  our  future  program  that  we  plan  to  construct 
another  one  for  use  during  the  coming  fire  season. 


THE  F.  B.  I.  COOPERATES  WITH  THE  FOREST 
SERVICE  IN  FIRE  PREVENTION 


B.  F.  Seizert 

District  Ranger,  Talladega  District,  Alabama  National  Forest 

In  accordance  with  an  understanding  reached  during  the  winter  of 
1945— i6,  the  F.  B.  I.  is  increasing  its  cooperation  with  the  Forest  Service 
in  fire  prevention  and  law  enforcement.  Ranger  B.  F.  Seizert  of  the 
Talladega  District,  Alabama  National  Forest,  reports  on  action  taken 
by  the  F.  B.  I.  at  the  request  of  the  Forest  Service.  AVhile  the  action 
did  not  result  in  immediate  trials  and  convictions,  it  is  expected  that 
some  will  follow.  The  real  test  of  its  value,  however,  will  be  the 
answer  to  the  question,  "How  much  fire  prevention  did  the  action  buy?" 
In  this  respect  the  report  is  encouraging. 


Since  the  establishment  of  national  forests  in  Alabama,  the  Talla- 
dega Ranger  District  of  the  Alabama  National  Forest  has  had  more 
fires  annually  than  any  other  ranger  district  in  the  State.  Sixty  per- 
cent of  the  fires  have  occurred  in  the  south  half  of  the  district,  which 
coincides  in  a  general  way  with  a  section  which  lias  had  more  in- 
cendiary fires  than  any  other  spot  in  Alabama.  Division  of  the  Talla- 
dega District  into  two  parts  in  October  1945  still  left  the  old  "hot 
spots"  in  the  south  district.  But,  at  the  same  time,  it  made  possible 
concentration  on  fire  prevention  and  law  enforcement  in  those  com- 
munities where  fire  occurrence  had  been  high. 

During  the  war  the  number  of  fires  on  the  Talladega  Destrict  de- 
creased. Many  forest  residents  left  to  work  in  war  plants,  and  there 
was  less  use  of  the  forest  by  hunters.  At  the  close  of  the  war,  how- 
ever, use  of  the  national  forest  and  adjoining  areas  increased 
noticeably.  Former  forest  residents  returned  to  their  homes,  and 
the  application  for  hunting  permits  was  large.  It  was  natural  to 
fear  a  marked  increase  in  fires  in  1946. 

From  January  1  to  February  20.  1946,  20  fires  occurred.  5  of  which 
were  definitely  of  incendiary  origin.  On  February  20,  Assistant 
Supervisor  Swartliout  and  the  district  ranger  called  at  the  Birming- 
ham office  of  the  Federal  Bureau  of  Investigation  and  discussed  the 
fire  situation  on  the  Talladega  District  Avith  Mr.  Eoby,  Assistant 
Special  Agent  in  Charge. 

Late  in  the  afternoon  of  February  21,  five  incendiary  sets  occurred 
along  a  main  highway.  Assistance  was  requested  from  the  F.  B.  I., 
and  within  a  short  time  Special  Agents  Slate  and  Southworth  arrived 
at  district  headquarters.  The  agents  wei-e  made  familiar  with  the 
fire  history  of  the  district  and  then,  with  the  i-anger.  began  an  in- 
vestigation of  the  fires.  On  the  following  day  while  these  fires  were 
still  being  investigated,  three  more  incendiary  sets  occurred  in  the 
same  vicinity  on  the  opposite  side  of  the  highway.    The  F.  B.  I. 
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agents  immediately  set  up  a  road  block.  A  large  number  of  persons 
were  interviewed  and  the  people  generally  became  aware  that  the 
F.  B.  I.  was  trj'ing  to  find  out  who  was  responsible  for  fires  set  on 
national  forest  lands.  Later  the  agent  and  the  district  ranger  en- 
listed tlie  coopei'ation  of  local  law  enforcement  officers  and  made 
plans  for  road  blocks  and  other  assistance.  The  agents  continued 
their  investigation  of  the  fires  and  their  interviews  with  local  people 
throughout  the  week. 

The  agents  were  most  cooperative  and  helpful,  and  the  ranger  work- 
ing with  them  learned  new  angles  of  investigative  and  law  enforce- 
ment work.  Thi'ough  their  contacts  with  local  individuals,  the  agents 
were  able  also  to  pass  on  to  the  district  ranger  some  good  leads  for 
future  fire  prevention  work.  These  ideas  were  used  later  in  spot 
announcements  and  broadcasts  from  the  local  radio  station.  Up  to 
this  time  no  more  fires  have  occui'red  along  this  highway. 

On  March  1,  following  a  number  of  incendiar)^  fires,  the  district 
ranger  again  called  on  the  F.  B.  I.  for  assistance.  This  time  the  fire 
was  in  a  community  where  it  has  been  the  usual  thing  for  incendiary 
fires  to  burn  otT  a  large  area  each  year.  Special  Agent  Slate  investi- 
gated the  fire  the  next  day.  and  key  individuals  and  suspects  in  the 
area  were  ccmtacted.  Since  this  investigation  by  the  F.  B.  I.  agent, 
neither  incendiary  nor  any  other  fires  have  occurred  in  this  immediate 
vicinity. 

Fifty-seven  man-caiised  fires  occurred  on  the  Talladega  District 
between  January  1  and  April  29,  1946.  Twenty  of  these  fires  were 
definitely  of  incendiary  origin.  Since  March  14,  however,  there  have 
been  no  incendiary  fires  on  the  area. 

From  April  17  to  19,  F.  B.  I.  Agent  Hartley  and  the  district  ranger 
conduct etl  a  joint  crime  and  fire  prevention  campaign  at  14  schools  in 
and  neai-  the  Talladega  Ranger  District.  A  total  of  3,225  students 
and  teachers  were  reached.  One  of  the  subjects  discussed  was  the  ju- 
risdiction of  the  Federal  Bureau  of  Investigation  over  national  forest 
lands.  The  campaign  resulted  in  increased  interest  in  the  work  of 
both  the  Federal  Bureau  of  Investigation  and  the  Forest  Service.  It 
was  a  "trial  run,"  but  judging  from  the  interest  displayed  by  both 
students  and  teachers  iit  was  very  successful.  Tentative  plans  have 
been  made  for  another  cooperative  tour  of  the  same  kind  at  the  begin- 
ning of  the  school  year  in  the  fall  of  1946. 


FIRE-CAMP  TRAILER 


Leslie  S.  Perce y 

Forestry  Construction  Swperhitendent^  Los  Angeles  County  Depart- 
ment of  Forester  and  Fire  Warden 

During  the  past  25  years,  the  Los  Angeles  County  Department  of 
Forester  and  J'ire  Warden  has  been  active  in  the  development  of 
equipment  and  methods  to  cope  more  effectively  with  the  ever-present 
fire  problem.  These  efforts  have  not  been  confined  to  fire-fighting 
equipment  alone,  but  have  been  applied  to  the  improvement  of  all 
phases  of  fire  operations.  The  development  of  an  efficient  fire  camp 
set-up  has  not  been  overlooked.  Perhaps  the  facility  usually  given 
the  least  attention  is  the  fire-camp  operations  office.  Not  so  many 
years  ago,  it  was  considered  that  a  few  packing  boxes  or  shipping 
cases  would  suffice.    Later,  a  tent  was  added.   Both  were  crude  and 


Chief  Fire  AN'nrdcii  addressing  lire  school  from  folding  platform  at  roar  of 

fire-camp  trailer  office. 
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iifforded  little  or  no  protection  from  wind.  dust,  and  cold  nifjlits.  and 
the  clerical  work  of  the  tire  camp  reflected  the  lack  of  e(iiiipment 
})Uinning. 

Then  came  the  Civilian  Conservation  Corps  and  similar  pi'ojjjrams, 
effectino-  the  constrnction  of  a  transportation  network  of  fire  motor- 
ways and  truck  trails.  Avhich  wrote  finis  to  the  reliance  on  pack  trains 
U)  supply  fire  camps  on  fires  in  territory  under  the  jurisdiction  of  this 
dei)artment.  When  two-way  radio  was  installed  in  all  fire  api)aratus, 
it  became  a])parent  that  an  improved  fire-cam[)  field  office  was  essen- 
tial to  efficiently  handle  dispatching'  and  clerical  work  under  all 
climatic  conditions. 

At  this  point,  Chief  Spence  D.  Turner  directed  the  Department's 
construction  division  to  design  and  construct  a  fire-camp  trailer — 
an  office  on  wheels  to  accommodate  the  fire-camp  boss  and  house  the 
dispatcher,  timekeeper,  and  clerical  force.    The  authoi-  held  several 


Floor  plan  of  fire-camp  trniler  office. 


conferences  with  fire-camp  dispatchers,  timekeepers,  and  fieldmen 
usually  assigned  to  the  fire  camp  to  obtain  their  ideas  and  recom- 
mendations.  On  this  basis,  the  fire-camp  trailer  was  develoi)ed. 

Since  funds  were  limited,  it  was  necessary  to  start  with  a  large  cargo 
trailer  made  available  by  another  department.  On  this  was  con- 
structed a  three-room  office  with  insulated  exterior  walls,  ceiling,  and 
fioor.  and  insulated  partitions  with  sliding  doors. 

The  forward  compartment  is  designed  as  a  communications  office, 
in  which  is  installed  the  PBX  switchboard,  teletype,  two-way  radio, 
and  public  address  system.  The  middle  section  is  constructed  with 
built-in  desks,  drawers  and  cabinets  for  forms  and  stationery,  maps, 
iiud  (lis])atcher"s  operations  board.  The  rear  compartment  is  the 
office  of  the  fire-cam])  boss.  All  offices  are  lighted  with  electricity, 
heated  by  butane  wall  heaters,  ventilated  with  electric  fans,  and 
intercoiniected  by  telejjhone.  Since  many  of  the  worst  fires  in 
Southern  California  occur  in  the  fall  months,  the  heating  arrange- 
ment is  very  much  appreciated  by  those  assigned  to  fire-camp  office 
operations.  The  fire-camp  trailer  is  a  proven  success  and  provides  a 
comjdete  field  office  for  maximum  operating  efficiency  in  dealing  with 
fires  and  major  disasters  in  any  kind  of  weathei'. 


FOREST  FIRE  FIGHTING  EQUIPMENT 
DEMONSTRATION 


Division  of  State  Cooperative  Fire  Control — Washington  Office,  U.  S. 

Forest  Service 

Michigan.  Wisconsin,  and  ^linnesota  Trere  hosts  to  a  group  of  7;> 
State  and  Federal  forest  fire  control  men  from  U.  S.  Forest  Service 
Regions  7,  8,  and  9,  from  June  10  through  15  of  the  present  j-ear.  The 
purpose  of  the  meeting  was  to  afford  an  exchange  of  ideas  on  fire-fight- 
ing equipment,  stimulated  by  field  showings  of  special  types  of  equip- 
ment.   The  6-day  field  demonstration  was  arranged  by  the  Lake  States. 

Interest  was  widespread.  Fifty-nine  State  men.  who  came  from 
Texas,  Georgia,  and  Connecticut,  and  many  of  the  other  States  be- 
tween these  widely  separated  points  and  the  Lake  States,  were  in 
attendance  for  the  full  week. 

The  grouj)  assembled  at  the  Higgins  Lake  Training  School,  operated 
hy  Michigan's  Department  of  Conservation  as  a  j^ear-round  training 
center  for  departmental  personnel. 

Michigan's  demonstration  ran  from  noon  of  June  10  until  noon, 
June  13.  Briefly,  it  included  an  inspection  of  forest  fire  control  im- 
provements, such  as  a  regional  and  district  office  set-up,  a  fire  equip- 
ment shed,  the  Roscommon  fire  equipment  experiment  station,  radio 
laboratory,  a  remote  control  radio  station,  a  typical  fire  tower,  and 
fire  prevention  practices  in  an  oil  field.  One  day  was  devoted  to  a 
field  demonstration  of  Michigan's  mechanical  fire-fighting  equipment. 
Enough  models  were  on  hand  to  show  the  steps  in  the  development 
of  some  types  of  equipment.  ^Michigan  featured  new  plowing  units, 
the  sand-throwing  trenclier,  pumping  units,  backfiring  torches,  and 
well-sinking  units  employing  water  pressure  for  drilling.  Equipment 
was  shown  and  demonstrated  in  a  large  abandoned  field,  surrounded  by 
woods.  This  provided  opportunity  for  showing  performance  on  both 
open  and  forested  land.  Announcements  and  comments  regarding 
equipment  while  in  operation  were  made  over  loud  speakers  mounted 
on  a  sound  truck.  (This  feature  added  much  to  the  clarity  and  speed 
of  running  the  demonstration.) 

En  route  to  Wisconsin  short  stops  were  made  at  old  burned  areas, 
the  Central  Repair  and  Sign  Shop  at  Gaylord.  and  tlie  Escanaba  Dis- 
trict Headqiuirters.  A  field  demonstration  of  building  fire  lines  with  a 
bulldozer  in  a  heavy  slash  and  blowdown  area  was  also  seen. 

Wisconsin  fieldmen  took  over  at  Norway,  ]\Iich..  near  the  State  line. 
On  the  waj'  to  Eagle  RiA'er,  stops  were  made  at  a  typical  Wisconsin 
State  ranger  station,  a  lookout  tower,  and  the  plant  of  the  Goodman 
Lumber  Co. 

The  Wisconsin  Conservation  Department  arranged  with  the  "Trees 
for  Tomorrow''  organization  to  house  and  feed  tlie  group  at  its  Eagle 
RiA-er  Conservation  Training  Canq)  leased  from  the  T'nited  States 
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Forest  Service.  Both  here  and  at  Hi<igins  Lake,  accomodations  and 
food  were  excellent. 

The  demonstration  of  Wisconsin's  fire-fi<ihtin<>-  e(iui])ment  was  held 
in  a  natural  amphitheatre,  with  a  truck  trail  running  on  a  contour 
along  the  foot  of  the  slope.  The  audience  sat  on  the  ground  or  in 
an  imi)rovised  bleacher  on  the  slope  of  the  hill.  Each  piece  to  be 
demonstrated  was  brought  in  along  the  truck  trail  from  around  the 
hill,  unloaded,  and  put  to  work  in  the  valle}'  where  everyone  could 
see  it.  This  demonstration  covered  tilting  bed  trailers,  the  chain  saw, 
and  vai'ious  tyi)es  of  plowing  and  pumper  units.  Here  also,  an- 
nouncements were  made  from  a  sound  truck.  Following  the  demon- 
stration, equipment  was  parked  conveniently  for  inspection. 

On  the  way  to  Tomahawk  a  stop  was  made  for  a  demonstration  of 
Wisconsin's  new  seedling  planting  machine. 

At  Tomahawk,  Wis.,  the  men  were  shown  through  the  State's  forest 
protection  head(|uarters,  central  warehouse,  and  shops.  Also,  Min- 
nesota personnel  demonstrated  some  of  their  poi-table  and  semi- 
portable  water-pumping  equipment  here.  This  wound  up  the  demon- 
strations. Because  of  lack  of  time  and  since  much  of  Minnesota's 
heavy  ecjuipment  is  similar  to  that  of  Wisconsin,  it  was  considered 
unnecessary  to  transport  the  heavier  pieces  to  Wisconsin  for  display 
or  demonstration. 

The  week  of  demonstrations  and  the  swapping  of  ideas  and  ex- 
periences was  exceptionally  worth  while.  Many  of  the  men  expressed 
the  hope  that  other  intersectional  fire  equipment  meetings  would  fol- 
low. The  Lake  States  have  set  a  very  high  standard  as  hosts  and  as 
efficient  builders  and  demonstrators  of  equipment.  They  are  to  be 
congratulated  on  staging  a  show  which  will  prove  highly  beneficial 
to  those  who  attended. 


A  CONVERTED  MILK  TRUCK  MAKES  A 
HOT-FOOD  DISPENSER 

K.  E.  Klingkr 

Battalion  Chiefs  Los  Angeles  County  Fire  Department 

It  has  been  recognized  for  years  that  fire  fighters  on  prolonged 
fire  duty  miss  many  meals,  which  residts  in  lowered  efficiency.  In 
the  fall  of  1944,  the  members  of  Battalion  2,  Los  Angeles  County 
Fire  Department  decided  to  do  something  about  it.  They  were  tired 
of  eating  cold  sandwiches  and  drinking  lukewarm  coffee  while  fight- 
ing stubborn  fires.  Each  member  donating  toward  the  cost,  they 
purchased  a  1936  four-cylinder  Stutz  package  car,  formerly  used  as 
a  milk  truck.  The  men  steam-cleaned  the  truck,  overhauled  tlie  motor 
and  chassis,  repainted  the  body  inside  and  out.  and  fitted  it  up  for 
a  kitchen. 

A  steam  table  was  built  from  old  boiler  plate  and  ice  cream  con- 
tainers, and  a  hot  plate  and  two-burner  gas  plate,  made  from  old 
stove  parts  from  junk  yards,  were  installed.   Fuel  enough  for  several 
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(lays'  continuous  use  was  sui)j)lif(l  from  a  butane  tank.  A  G-gallon 
hutaiie  coffee  urn  was  donated  and  installed,  and  a  Li-j!-oallon  water 
taidv  aravity  How  connected  to  a  faucet  and  sink  supplied  water  for 
cookiiio-  aiul  dishwasliino-.  Other  e(iui])nient  included  was  a  ^rj-pound 
capacity  ice  box,  an  electi-ic  fan  for  ventilation,  a  li<iliting  system  for 
110  vohs  from  Home-lite  oeneiat(u-  or  domestic  outlets,  and  a  sup- 


hiti'i-ior  of  travoling  coiuiiiissary  showing  (•nffcc  uru,  hot -food  dispenser,  steam' 

table,  and  grill. 

plemental  6-volt  li^rhtin.;:  system.  The  truck  has  all  the  conveniences 
of  an  up-to-date  kitchen  and  ample  room  for  storage  of  food  and 
dishes.  The  outside  of  the  truck  body  carries  brackets  to  which 
detachable  counrers  can  be  fastened  for  serving  purposes. 

This  commissary  unit  was  rebuilt  and  financed  entirely  by  members 
of  battalion  2.  They  presented  it  to  tlie  Department  for  use  in 
battahon  2  aiea,  and  the  County  Board  of  Supervisors  accepted  it 
with  thanks. 


BUILDING  A  COOPERATIVE  TANKER 


A.  G.  Randall 

District  Ranger^  Harney  National  Forest 

The  Volunteer  Fire  Department  of  Hot  Springs,  in  the  Black  Hills 
of  South  Dakota,  is  now  using  a  forest  fire  tank  truck  which  shows 
what  can  be  done  with  a  limited  amount  of  money.  Building  the 
tanker  was  a  joint  undertaking  of  the  fire  department  and  the  Harney 
National  Forest. 

The  department,  founded  in  1890,  not  only  has  done  a  good  job 
taking  care  of  the  city  of  Hot  Springs,  but  also  has  fought  both  farm 
and  range  fires  in  the  surrounding  country.  In  1938,  land  west  of 
Hot  Springs  was  added  to  the  Harney  Forest  so  that  grass  and  timber 
cover  on  a  vital  watershed  might  have  better  protection  from  fire.  It 
was  natural  that  the  Hot  Springs  fire  department  and  the  Forest 
Service  should  work  together. 

In  October  1944,  the  Forest  Service  made  available  a  Dodge  ton- 
and-a-half  truck  chassis  and  a  Bingham  Type  Z  j)ortable  pumper. 
The  Hot  Springs  fire  department  undertook  to  build  a  tanker  body  as 
streamlined  and  efficient  as  its  other  equipment,  which  includes  a 
powerful  modern  pumper;  booster  tank-i^umper ;  a  well-equipped 
hook,  ladder,  and  salvage  truck;  a  pick-up-mounted  smoke  extractor 
designed  ancl  built  by  the  department ;  and  an  iron  lung. 

Materials  were  obtained  at  little  or  no  cost  from  various  sources. 
Steel,  consisting  mostly  of  14-inch  bridge  tread  material,  came  chiefly 
from  Fall  River  County.  The  department  emi^loyed  one  of  its  mem- 
bers, an  experienced  welder.  Other  members  helped  cut  the  steel  in 
their  spare  time.  Chief  Victor  C.  Englebert  did  most  of  the  design- 
ing and  led  in  carrying  on  the  work. 

The  central  part  of  the  body  is  a  rectangular  steel  tank,  3  x  2  x  91/2 
feet,  holding  slightly  more  than  400  gallons  of  water.  It  is  fitted 
with  three  bulkheads  to  prevent  surge  and  is  coated  inside  with  anti- 
rust  compound.  The  bottom  is  supi^orted  by  2-inch  planking,  rest- 
ing on  the  truck  frame  and  held  in  place  by  flanges.  On  either  side, 
cabinets  were  constructed  with  tops  and  bottoms  flush  with  the  tank, 
except  that  the  bottoms  over  the  hind  wheels  were  necessarily  raised. 
The  cabinets  were  made  24  inches  wide  to  give  the  whole  body  the 
width  of  a  standard  truck  platform.  The  body  has  perpendicular 
sides  and  a  flat  deck.  The  rear  is  rounded  to  give  a  streamlined  ap- 
pearance. The  sides  are  dropped  7  inches  and  have  hinged  sections, 
which  may  be  raised  to  change  tires.  The  cabinets  are  framed  with 
1/8-inch  steel  and  the  covers  with  i^-inch  angle  iron. 

The  body  is  welded  throughout  to  form  a  solid  unit,  which  is  fas- 
tened to  the  truck  frame  by  means  of  four  U-bolts.  It  can  be  changed 
readily  from  one  cliassis  to  another.  The  edges  of  the  body  have  a 
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bead  of  %-inch  pipe,  and  the  deck  is  surmounted  by  a  railing  of  1-inch 
pipe  at  a  height  of  6  inches.  Steps  are  provided  in  the  rear,  making 
it  possible  to  carry  extr-a  men.  Tlie  sides  are  painted  red  and  the 
deck,  aluminum.  The  green  cab  has  been  retained.  The  colors  give 
the  truck  a  pleasing  appearance.  The  side  sections  covering  the  cabi- 
nets are  hinged  at  the  top.  They  are  held  shut  by  slide  bolt  fasteners 
and  may  be  held  up  by  wing  nuts  which  fasten  them  to  the  railing. 
The  cabinets  are  painted  aluminum  inside  and  are  provided  with  out- 
let boxes  for  lights.  The  truck  carries  an  electric  siren.  The  fire 
department  spent  some  $450  of  its  funds  but  now  operates  a  unit 
which  it  estimates  would  cost  $1,500  if  purchased  from  a  manufac- 


lldl  Springs  taiikin-  with  cubinfls  opt'ii,  slinwinu  lUiinliuiii  |.uiiiii  in  lu'st  cuni- 
partment,  pump  accessories  in  second,  and  hand  tools  in  tail  section.  Hoses 
are  shown  attached  at  the  pump.  Reels  have  been  installed  since  this  picture 
was  taken. 

turer.  This  estimate  does  not  include  the  chassis  and  equipment  fur- 
nished by  the  Forest  Service. 

The  Bingham  pump  is  mounted  in  the  front  left-hand  cabinet. 
Its  fuel  tank  is  on  top  of  the  deck,  immediately  behind  the  cab.  Pipes 
and  valves  are  so  arranged  that  water  can  be  pumped  into  the  tank 
from  a  suction  hose  or  under  pressure  to  11/2  or  ^)4"iiich  outlets.  A  by- 
pass is  provided  so  pressure  can  be  regulated.  Back-pack  pumps  can  be 
filled  from  the  tank  by  gravity.  There  is  a  filling  dome  on  top  of  the 
tank  so  that  any  source  of  water  can  be  used.  The  department  prefers 
an  independent  pump  motor  to  a  power  take-off  from  the  truck  motor, 
because  pump  pressure  can  be  maintained  while  the  speed  of  the 
truck  is  varied  as  needed. 

The  unit  has  two  %-inch  rubber  hoses  mounted  on  live  reels. 
"Stayput"  hose  couplings  keep  the  pressure  from  forcing  the  hose  off 
the  connections.  Instead  of  conventional  nozzles,  the  hoses  have 
been  fitted  with  adjustable  shower  heads,  mounted  on  pipes  6  feet 
long  for  convenient  handling.    To  avoid  wasting  water  or  stopping 
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the  pump,  these  can  be  thrust  temporarily  mto  tlie  top  dome.  In  this 
vicinity,  fuels  are  generally  liglit.  Therefore,  use  of  the  %-inch  hoses 
gives  adequate  wettiiig,  and  2  to  3  miles  of  fire  edge  in  grass  can  be 
controlled  with  one  load  of  water.  The  shower  heads  can  be  adjusted 
to  give  a  very  fine  spray,  approaching  a  fog.  This  had  a  powerful 
extinguishing  effect,  even  when  tried  experimentally  on  an  oil  fire. 
Nozzle  operators  may  either  ride  on  the  truck  or  walk  alongside.  One 
or  two  men  with  shovels  should  follow  the  truck,  since  it  is  possible  to 
miss  small  spots  which  may  flare  up,  particularly  if  the  truck  is  mov- 
ing fairly  fast  and  the  nozzle  men  are  riding.  Actually,  no  trouble 
has  been  experienced  so  far  from  the  survival  of  small  spots,  the  wet- 
ting appai'ently  being  sufficient  to  extinguish  fire  in  grass  completely. 
Fire  is  quickly  knocked  down  in  fuels  such  as  dry  sweet  clover,  where 
flames  often  leap  10  feet  in  the  air.  In  this  type,  the  truck  travels 
more  slowly  than  in  grass.  The  truck  also  carries  1,000  feet  of  l^- 
inch  linen  hose.  The  main  use  of  this  hose  is  expected  to  be  on  fires 
which  the  truck  cannot  approach  directly  because  of  rimrock,  etc. 
The  1,000  feet  of  hose  may  either  reach  the  fire  or  materially  shorten 
the  distance  to  fill  back-pack  cans.  Of  course,  many  uses  may  be 
found  for  an  extra  1%-inch  line  on  both  rural  and  urban  fires. 

In  addition  to  the  equipment  already  mentioned,  the  ti'uck  carries  ' 
in  the  cabinets  5  back-pack  pumps,  3  Pulaskis,  i  McLeods,  3  axes,  3 
])icks,  27  shovels,  tarpaulin,  first-aid  chest,  and  bolt-cutters  for  get- 
ting through  wire  fences.  Both  Forest  Service  and  State  tools  are  in- 
cluded. Although  the  tools  do  not  inake  a  balanced  unit,  the  truck 
is  ready  for  almost  any  situation. 

The  truck  is  kept  in  the  fire  station  with  the  other  equipment, 
ready  to  go  at  all  times.  Since  grass  fires  may  occur  in  below 
freezing  weather,  storage  in  a  heated  garage  is  particularly  valuable. 

The  operation  and  use  of  the  truck  is  covered  by  a  cooperative 
agreement  between  the  Forest  Service  and  the  Volunteer  Fire  Depart- 
ment. The  agreement  also  provides  that  equipuient  furnished  by 
each  agency  shall  remain  its  own  x)roperty.  The  pooled  equipment 
is  providing,  in  the  southern  Black  Hills,  a  highly  valuable  fire  con- 
trol unit  with  which  both  parties  are  highly  pleased. 


THE  LOUISIANA  FIRE  JEEP 

Louisiana  Foi'vxfnj  Com inixHion ^  Baton  Rougc^  La. 

From  tlio,  earliest  use  of  the  jeep  by  the  Army,  the  fire  control  men 
of  the  Louisiana  Foi'estry  Connnission  were  intei'ested  in  it.  They 
watched  thousands  of  jee})s  broufjht  into  army  training  centers  in 
Louisiana  and  saw  them  swarm  along  tlie  highways  and  thi'ough  the 
woods,  traveling  tlirougli  seemingly  impassable  areas.  In  July  1S)-14, 
the  report  of  IMaj.  A.  C.  Rowhuul  on  '•'Development  of  Forest  Fire 
Figliting  E(iuipnient,"  ^  issued  by  the  Forestry  Branch  of  the  Army 
Air  Forces  Proving  Gi-ound  Command  at  Eglin  Field,  Fla.,  through 
the  Forest  Sei'vice,  called  the  attention  of  the  commission  to  further 
development  of  the  jeep.  Finally,  in  November  1945,  the  commission 
purchased  one  of  the  first  civilian  jeeps  sold  in  Louisiana. 

It  was  the  idea  of  the  connnission  to  make  a  fire-fighting  unit  out 
of  this  jeep.  Major  Rowland's  conclusions  as  to  the  con)bination  of 
equipment  were  valuable,  l)ut  the  problem  of  the  connnission  w^as 


Tilt'  fdur-wlifcl  drive.  iDW-raiige  geai-s.  snow-  and  niud-grii)  tires,  iiiid  driver 
skill  enable  the  .jeei)  to  elinib  steep  slopes  in  the  woods. 


'  Soo  coiulcn.sation  of  report  in  FiitE  Control  Notks,  7  (1)  :  0.  194(i. 
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the  installation  of  a  Panama  pump  on  the  truck.  This  was  done 
successfully  by  the  men  at  the  central  repair  shop  on  the  Alexander 
State  Forest.  The  pump  was  mounted  on  a  sturdy,  hand-made 
bracket  bolted  to  the  head  of  the  engine  on  the  foi'ward  right  side 
and  driven  by  a  belt  from  a  double  pulley  mounted  at  the  forward 
end  of  the  crankshaft.  A  70-gallon  water  tank  was  mounted  in  the 
rear  compartment  of  the  jeep.  Thirty  feet  of  "spray"  hose  and  20 
feet  of  "filler"'  hose  were  provided.  A  second  front  seat  was  added. 
In  January  1946,  the  jeep  was  assigned  to  a  standard  mobile  crew 


The  hose  man  varies  his  position  with  forest  conditions.  The  stream  here  is 
from  a  forest  fog  nozzle,  which  operates  at  pressures  of  80  to  120  ix)unds. 
Its  spread  is  satisfactory,  its  pressure  sufficient  to  give  good  penetration, 
and  its  use  of  water  economical.  Because  the  volume  of  the  stream  is  small 
it  isn't  necessary  to  speed  up  the  motor.  The  nozzle  exhausts  61/2  gallons 
per  minute. 

area  in  southwest  Louisiana,  consisting  of  approximately  100,000 
acres.  Some  20,000  acres  of  this  area  are  planted  slash  and  loblolly 
pine.  On  the  whole,  the  unit  was  more  satisfactory  than  a  standard 
pick-up  truck  similarly  equipped.  The  one  disadvantage  was  the 
size  of  the  crew,  which  because  of  the  higher-mounted  water  tank 
had  to  be  limited  to  three  men.  Four  men  is  the  minimum  crew 
usually  employed  by  the  commission. 

Four  standard  Army  jeeps  were  bought  by  the  commission  in 
February  194G.  A  "perfect"  factory  installation  of  the  Panama 
pump  was  made  for  the  jeep  by  Mr.  Speedy  Freeman,  of  the  Panama 
Pump  Co.,  Hattiesburg,  Miss.  The  basic  change  in  the  mounting 
of  the  pump  Avas  a  relocation  to  the  left  side  of  the  engine,  with  the 
sturdy  •mounting  bolted  to  the  inside  of  the  fender  and  reinforced 
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witli  a  steel  ])late  on  the  under  side.  The  bypass  was  removed  from 
the  pump  and  pLiced  on  tlie  water  tank.  Tlie  pump  was  still  driven 
by  belt  from  a  double  pulley  on  the  front  of  the  crankshaft,  an  ar- 
rangement which  made  more  room  under  the  hood.  A  tank  was  also 
installed  on  the  jeep  by  the  Panama  Pump  Co.  It  has  a  reduced 
capacity  of  55  gallons,  which  gives  a  lower  center  of  gravity  and 
better  riding  space  for  extra  crew  members. 

The  first  standard  Army  jeep  was  equipped  and  delivered  for  test 
in  April  194G.  Although  the  spring  fire  season  was  almost  over,  an 
immediate  test  period  was  set  up  to  determine  the  use  of  this  unit 
on  special  fires.  It  was  used  on  control-burning  projects  and  several 
large  fires.  As  a  fire  unit,  it  has  been  highly  satisfactory,  though 
usage  has  been  limited  and  no  statistical  data  are  available. 

All  of  the  units  are  to  be  equipped  identically  with  the  unit  de- 
veloped by  the  Panama  Pump  Co.  Standard  Army  quarter-ton 
trailei's  have  also  been  purchased.  They  will  be  equipped  with  water 
tanks  having  a  capacity  of  from  160  to  200  gallons.  They  will  be 
towed  by  the  jeep  to  fires  and  drop])ed  where  travel  is  no  longer 
jH-acticai.  This  extra,  readily  accessible  water  will  supplement  the 
small  supply  carried  in  the  jeep-mounted  65-gallon  tank. 

At  present  the  Louisiana  Forestry  Commission  feels  that  the 
Louisiana  Fire  Jeep  is  the  most  valuable  piece  of  fire-fighting  equip- 
ment that  can  be  used  on  small  areas  and  to  supplement  the  work  of 
lieavier  types  of  equipment  in  larger  areas.  It  will  carry  the  two-way 
radio  equipment  at  present  being  installed  in  the  communication  set-up. 
As  equipped,  the  unit  will  be  fast  moving,  highly  mobile,  and  good 
for  reconnaissance  work.  It  can  I'each  a  fire  in  the  early  stage,  scout 
the  area,  and  attack  the  blaze.  Where  necessary,  it  will  be  reinforced 
with  a  second  line  of  heavier  equipment  and  more  men. 

The  illustrations  which  accompany  the  article  are  of  the  standard 
Army  jeep  equipped  b}^  the  Panama  Pump  Co. 

Specifications  for  the  Louisiana  Fire  Jeep 


TjTje  :  Truck,  Vi-ton,  4x4. 
Cost : 

Civilian  Ariiiii 

Truck  $1,  220. 11  $912.  20 

Pump  and  tank__                                                           196.  20  191.  60 

Top   52.  96 

Paint   35.  00 


1,  416.  31    1, 191.  76 

Note. — The  four  Army  jeeps  purchased  did  not  have  tops  when  delivered  and 
it  was  neces.sary  to  paint  them.  Two  were  new  and  two  were  used,  with  12,000 
and  14,000  miles  reading  on  the  speedometers. 

Measurements:  Inches 

T.ength   122% 

Width  —   59 

Height  (windshield  up)   67% 

Height  (windshield  down)   52% 

Ground  clearance   8% 

Tire  tread   48% 

Wheelbase   —   80 

Tire  size  6.00x16 

Weights :  Pounds 

Shipping  weight  2, 120 

Curb  weight  2,  220 

With  equipment,  full  water  tank,  2  men  at  150  pounds  3, 090 


A  NEW  MOBILE  FLAME  THROWER 


Henry  Wertz,  Jr.  and  C.  Vernon  Mat 
Los  Angeles  County  Department  of  Forester  and  Fire  Warden 

Some  time  ago,  Spence  D.  Turner,  County  Forester  and  Fire  "War- 
den, appointed  a  committee  to  study  the  problem  of  developing  a 
better  backfiring  torch.  With  his  encouragement,  the  writers  worked 
out  a  combiiiation  butane-Diesel  flaine  thrower  wliich  gives  promise 
of  being  a  A^aluable  addition  to  fire  control  equipment.  Several  of 
the  new  units  are  now  in  use.  It  is  hoped  that  they  will  be  capable 
of  backfiring  cover  more  thoroughly  on  watersheds  similar  to  those 
of  Los  Angeles  County. 

This  unit,  as  shown  in  the  illusti'ation,  consists  of  a  gasoline-driven 
compressor  and  70-gallon  tank  of  Diesel  oil,  a  battery  of  six  10- 
pound  butane  tanks  connected  to  a  manifold,  75  feet  of  %-ineh  oil- 
resistant  hose,  and  a  specially  built  butane-Diesel  flame-throwing  gun. 
The  gm\  is  so  constructed  that  the  heat  of  the  flame  is  far  enough  from 
the  nozzle  so  no  shield  is  required  for  the  operator.    Mounted  on  a 


Fifl.v-fddl  flaiin'  tlii'owii  I'l'uiii  jiortablc  llaiiii'  Ihrowcr. 
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two-wheel  trailei-,  it  can  be  towed  by  truck  over  fiiv  roiuls  ami  then 
by  tractor  into  strategic  locations. 

Of  all  volatile  fuels  with  which  experiments  weie  nuule.  a  combina- 
tion Diesel  oil  and  butane  <ras  "ave  tlie  best  results.  These  two  fuels 
were  already  beino-  used,  the  former  in  the  tractors,  the  latter  in 
portable  tire-camp  kitchens,  etc.  Jellied  gasoline  was  tried,  but  it 
•iunimed  up  the  pipes,  caked  the  nozzle,  and  was  consumed  too  rapidly. 
I'Kliiid  gasoline  and  kerosene  tended  to  burn  comjdetely  before 
reachmo-  the  maximum  distance,  leaving  no  burning  snbstaiu'e  on  the 
brush  oi'  other  cover.    These  three  fuels  were  also  unsuitable  because 


their  high  volatility  made  them  liazardous  to  personnel  in  backlirino- 
\V  hen  backhring  in  light  cover  such  as  grass,  sage,  and  "-reasewood 
the  butane  is  used  alone.  It  is  capable  of  throwing  a  flame  a  maximuin 
of  4  feet.  In  heavier  materials  such  as  trees  and  dense  green  cover 
where  there  is  very  little  dry  undergrowth,  the  combination  butane 
aiu  i:)iesel  oil  is  used.  The  operator  can  throw  a  mass  of  flamino- 
fuel  over  a  distance  of  ■)()  feet,  leaving  enough  of  the  slower  burnin^r 
Diesel  oil  to  insure  thorough  ignition.  The  heat  generated  bv  thil 
torch  IS  so  intense  that  it  burns  the  greenest  vegetation  cleanlv"  thus 
saving  many  man-hours  of  line-cutting  with  hand  tools  In  the 
iieavier  type  of  cover,  more  than  .'SOU  yards  of  fire  line  has  been  burned 
over  in  li)  minutes,  using  20  gallons  of  Diesel  fuel. 

The  mobile  unit  will  be  eciuipped  with  small  portable  units  operat- 
ing under  the  same  principle.  These  will  be  useful  in  backfiring  the 
more  inaccessible  areas. 
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The  portable  unit  weighs  62  pounds.  It  has  one  10-pound  butane 
tank  and  a  3-gallon  Diesel  fuel  tank  with  a  hand-operated  pump. 
Attached  are  15  feet  of  oil-resistant  hose  and  a  lighter-weight  gun 
than  the  one  used  on  the  mobile  vmit.  It  makes  a  compact  unit  12 
by  15  by  22  inches  with  retractable  handles.  This  unit  can  throw 
flaming  fuel  for  a  maximum  of  30  feet.  The  butane  flame  will  last 
approximately  3  hours  and  has  a  maximum  of  4  feet.  The  Diesel  fuel, 
if  used  continuously,  will  last  approximately  only  3  minutes.  How- 
ever, with  the  usual  intermittent  bursts  it  will  cover  about  100  yards  of 
fire  line  in  average  heavy  growth.  Back-pack  boards  are  used  to  trans- 
port additional  fuel  supplies. 

The  larger  mobile  unit,  operated  by  a  three-man  crew,  has  already 
been  used  successfully  on  several  fires.  It  holds  great  promise  for  use 
when  emergency  methods  are  necessary  to  halt  forest  or  brush  fires. 


FORESTERS  ALOFT  IN  '46 

p.  A.  Thompson,  Chief,  Fire  Control  Division,  V.  S.  Forest  Service, 
and  D.  M.  Thompson,  Forest  Ecologist,  Southwestern  Forest  and 
Range  Experiment  Station,  U.  S.  Forest  Service 

The  old  timer  shifted  his  heavy  fire  pack  from  one  sweaty  position 
on  his  aching  back  to  another  not  quite  so  chafed  and  spat  a  stream  of 
tobacco  juice  at  a  disinterested  beetle.  "Just  look  at  that,  would  you ! 
I  knew  that  confounded  smoke  would  be  over  on  that  slope !  There 
she  sits — i  hours  down  into  that  canyon  and  out  onto  that  blasted 
ridge;  and  from  here  I  can  dang  near  spit  on  it !  If  I  just  had  one  of 
chose  flying  machines.  *  *  *"  Nobody  knows  how  many  times 
such  thoughts  have  been  voiced  since  the  first  flight  of  the  Wright 
brothers  excited  the  imagination  of  men  everywhere. 

The  histoiy  of  aviation  in  the  Forest  Service  has  been  a  history  of 
tlie  struggle  between  an  idea  and  its  practical  application.  After  the 
last  war  when  men  like  H.  H.  Arnold,  now  General  of  the  Army  Air 
Forces  (retired) ,  flew  fire  patrol  over  the  hills  of  California,  it  looked 
as  though  the  airplane  might  become  a  regular  piece  of  Forest  Service 
equipment.  However,  inadequacy  of  communication  between  the 
ground  and  the  air,  plus  the  general  lack  of  dependability  of  the  air- 
planes of  that  day,  prevented  the  development  of  "idea''  into  "appli- 
cation." Aerial  reconnaissance  has  long  been  sporadically  adopted  as 
an  emergency  measure  during  periods  of  exceptional  fire  danger  or 
poor  visibility.  It  was  not  until  the  years  just  prior  to  World  War  II, 
however,  that  planes  began  to  pay  their  way  in  saving  of  cost  and  time 
like  any  other  piece  of  equipment.  And  it  was  not  in  the  direction 
of  detection  that  they  first  began  to  "pay  off,"  but  principally  in  the 
field  of  aerial  delivery.  During  the  late  thirties,  food,  tools,  beds,  and 
supplies  of  all  kinds  were  dropped  on  practically  all  the  major  blazes 
in  the  back  country  for  the  use  of  weary  fire  fighters  thereby  saving 
time,  manpower,  and  pack  mules. 

The  smoke-jumper  program  which  was  capturing  the  popular  imag- 
ination before  the  recent  war  was  a  natural  outgrowth  of  and  a  step 
beyond  the  cargo-dropping  techniques.  If  supplies  could  be  placed 
accurately  at  the  site  of  a  blaze,  then  why  not  men?  Careful  pioneer- 
ing in  the  forest  regions  of  the  Northwest,  from  1937  to  1940,  had 
turned  this  idea  into  a  functioning  and  highly  valuable  tool  for  use 
where  "force  enough,  fast  enough"  could  not  be  realized  by  ground 
travel. 

Extraordinary  impetus  was  given  to  airmindedness  by  the  second 
World  War.  The  Forest  Service  shared  in  this  increasing  interest. 
During  the  war  the  size  of  the  smoke-jumper  program  was  greatly 
f'xpanded  in  order  to  conserve  manpower.  Results  were  encouraging. 
The  practical  use  of  airplanes  in  any  situation  where  time,  distance, 
or  transport  enter  the  equation  is  now  being  carefully  studied. 
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Planned  use  of  aircraft  for  the  ^vhole  job  of  tire  detection  is  beuig 
oiven  a  thorough  trv-out  in  several  forest  areas  The  actual  savings 
effected  bv  the  remoVal  of  fixed  look-outs  are  applied  against  the  costs 
of  replacement  service  bv  planes.  Trial  runs  indicate  that  m  some 
places  particularlv  ^vhere  lightning  fires  constitute  the  major  risk, 
real  savings  are  possible,  both  in  money  spent  and  in  better  protection 

"^He^rberril!  Harris,  office  of  Fire  Control.  Northern  Forest  Region, 
and  William  G.  Morris.  Pacific  Northwest  Forest  Experiment  btatiou, 
are  developing  planned  programs  for  selected  areas  in  ashmgton 
Montana,  and  Idaho.  Thev  are  studying  carefully  all  phases  of 
the  problem,  from  degree  of  supplemental  aircraft  use  to  analysis  ot 
cost  data  They  are  also  testino-  the  feasibility  of  new  suggestions 
and  ideas  in  the  field  of  detection  as  they  are  advanced  or  evolved. 
Ihev  are  prettv  Avell  satisfied,  for  example,  that  fast  flying  planes 
which  will  cove"r  a  given  area  more  times  in  the  same  period  than  will 
slower  planes  now  in  use  are  going  to  prove  more  ethcieiit  m  the 
lono-  run.  This  is  a  somewhat  startling  new  idea.  It  runs  counter 
to  fhe  old  theory  that  slow  moving  or  hovering  aircraft  are  more 

etfective.  .  .  ^  i,w 

It  has  been  proved  that  where  detection  coverage  iii  excess  of  40  to 
:,()  percent  is  needed,  it  can  frequently  be  provided  more  cheaplv  by 
air  patrols  And  what  is  more  the  whole  system  becomes  flexible  in 
its  application.  Increased  flexibilitv  usually  means  economy  and 
oreater  efficiencv.  Where  lightning  causes  nearly  all  the  fires,  areas 
need  not  be  covered  until  the  necessitv  arises.  Ground  coverage  to  be 
effective  must  be  in  place,  each  lookout  manned  and  waiting  before 
any  real  storms  occur,  an  excessive  use  of  effort,  llus  is  a  common 
situation  in  the  higher  mountain  ranges  of  the  Northwest.  Areas 
such  as  the  Salmon  Range  in  Idaho,  the  Bitterroot  and  Flathead  in 
Montana,  and  the  Chelan  in  Washington,  may  lend  themselves  well 
to  total  air-detection  svstems  at  the  present  time.  Tests  are  now  go- 
ino-  forward  as  fast  as  practicable  with  the  men  and  equipment  avail- 
able Reo-ion  S)  is  usins  a  float  plane  for  detection  over  much  of  the 
Superior  National  Fore^st.  One  thing  is  certain— the  trend  is  toward 
increased  air  coverage.  Just  where  this  will  come  into  balance  witii 
fixed  ground  coveraee  is  something  for  the  future  to  decide. 

Detection  values  have  always  been  hard  to  catalogue  and  analyze. 
If  '^force  enough,  fast  enough"  is  to  be  attained,  detection  must  be 
prompt.  In  a  sense  then,  "detection  is  prevention— preventum  of 
laroe  and  costlv  fires.  Like  fire  insurance,  it  is  hard  to  justify  on  a 
cost  basis  until  there  is  a  blaze.  Suppression,  on  the  other  hand,  is 
a  natural  field  for  wide  use  of  planes.  Suppression  of  going  fires 
which  are  destroving  public  timber  or  forage  values,  and  threatening 
watershed  damaiie  demand  the  use  of  any  method  which  will  put  an 
immediate  end  to  the  danger.  Public  acceptance  of  the  use  of  air- 
craft on  a<)in«>-  fires  has  always  been  prompt.  In  fact,  the  public 
occasionaUy  has  gone  a  step  beyond  the  present  capabilities  of  the 
aerial  equipment  in  its  demands  for  the  use  of  spectacular  methods. 

The  end  of  the  war  brought  an  increased  interest  in  the  aerial 
phases  of  forestry.  Hundreds  of  applications  have  ])oured  in  from 
ex-paratroopers  who  want  to  re-exi)erience  the  thrill  of  leaping  into 
space  high  above  the  earth.    Great  nmnbers  of  school  students  want 
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to  si^u  u])  for  tliis  "fvoiit-liiie"  duty.  The  smoke- juniper  program, 
already  proved  successful,  is  then  the  first  field  for  postwar  expansion. 

As  originally  conceived  and  worked  out,  the  smoke-jumper  squads 
were  small  units  held  in  leadiness  to  go  into  the  remote  areas  of  some 
of  the  West's  most  isolated  forests.  It  might  take  a  man  on  foot  a 
day  or  more  to  reach  such  places.  Fires  in  this  type  of  countr}^  too 
often  grew  to  sizable  proportions  before  the  firemen  on  the  ground 
could  reach  them.  Whole  crews  of  men  with  pack  animals  were  needed 
to  bi-ing  in  the  tools  and  supplies.  Sometimes  it  took  weeks  to  put 
out  the  last  sjjark.  and  large  ai-eas  of  timber  were  scorched  and  burned. 

During  the  war,  when  man])()wer  was  scarce,  smoke-jumper  crews 
were  grouped  by  necessity  in  larger  units  for  use  on  big  fires.  The 
success  of  this  wider  use  led  the  Kegioual  Foresters  to  set  aside  several 
luillion  acres  of  remote  and  isolated  .country.  These  ai'e  now  being 
protected  entirely  from  the  air — from  the  detection  of  lightning 
sti'ikes  to  the  sup])i'ession  of  sizable  going  fires.  To  date,  the  smoke 
jumpers  have  justified  the  additional  trust. 

The  speed  with  which  smoke  jumpei-s  can  be  ])ut  on  a  fii'e  holds  out 
liope  for  solution  of  the  vexing  "llasli  fuels"  pi'oblem.  In  relatively 
accessible  areas  where  large  bodies  of  flash  fuels  exist,  the  lag  between 
detection  of  the  smoke  and  arrival  of  the  first  meu  on  the  fire  has 
always  been  discoui'aging.  Blazes  on  such  fuel  types  can  in  30  min- 
utes or  less  reach  a  size  too  large  for  1  or  2  men  to  handle.  A  fast- 
acting  squad  of  smoke- jumpers,  say  10  to  25  men,  can  get  to  fires  start- 
ing in  the  grass-brush  fringes  of  the  timber  bodies  and  stop  them  before 
they  reach  threatening  proportions.  If  that  "first-run"'  that  fire 
fighters  dread  can  be  stopped  by  fast  aerial  delivery  of  sufficient  force, 
then  ])r()tection  in  such  areas  takes  a  long  ste[)  forward!  There  are 
millions  of  acies  of  tliis  type,  ])articularly  in  Idaho,  where  the  in- 
Hanunable  fringes  of  the  Boise,  Sahnon.  and  Payette  Forests  have  been 
i-ecognized.  for  years  as  a  potential  threat  to  adjacent  valuable  timber- 
lands. 

Taking  thought  a  step  further,  what  has  been  the  experience  on 
large  fires  in  the  past Many  fire  chiefs  have  watched  hel])lessly  from 
a  ridge  top  while  a  sector  of  their  line  ''blew-u])''  to  start  a  run  into  a 
new  drainage.  In  oi-der  to  reach  this  new  front,  men  liave  had  to 
detour  into  almost  impassable  canyons  and  up  steep  slo|)cs.  They 
have  hiked  for  hours  to  reach  the  point  of  spread  and  then  arrived 
too  exhausted  to  be  effective!  In  one  such  situation  last  summer, 
smoke  jumjjers  from  an  air  base  more  than  50  miles  away  were  used 
successfully.  They  an-ived  at  the  breakover  more  quickly  than  men 
from  the  main  suppression  crew  could  ])ossibly  have  done. 

The  use  to  wiiich  air  aids  can  be  put  on  big  fires  is  easy  to  visualize. 
Scouting  on  ajiy  large  fire  is  a  vital  factor  in  expedient  and  adequate 
use  of  manpowei'.  New  dev(dopment  in  air-to-ground  connnunica- 
tion,  using  ultra-high  fi-e(iuencies  is  opening  up  new  jx)ssibilities. 
The  fire  chief  must  have  accurate  information  delivered  without  delay. 
Photographs  taken  from  the  air  and  developed  in  a  matter  of  min- 
utes in  the  plane,  can  be  dropped  to  the  ''command  post"  of  tlie  fire 
l)oss.  This  is  unquestionably  a  most  effective  scouting  sei-vice.  If 
])hotographs  of  the  area  made  prior  to  the  fire  are  always  at  hand, 
showing  bodies  of  fuels  and  details  of  terrain  not  gained" from  ordi- 
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nary  maps,  the  overhead  on  any  large  fire  can  direct  prompt  and  accu- 
rate action. 

It  may  not  be  too  fantastic  to  visualize  a  future  fire  chief  on  a 
project  fire,  maintaining  his  daytime  control  from  a  plane.  Aloft,  he 
may  assign  ground  forces  to  their  sectors,  as  factors  of  slope,  fuel 
type,  and  wind,  change  the  picture ;  and  dispatch  smoke-jumper  units 
to  "spot  fires"  out  ahead  of  the  main  fire  or  to  sectors  of  critical  need 
as  they  develop. 

Air  freighting  into  the  back  country  or  cargo  dropping  may  be 
more  prosaic,  but  it  is  just  as  essential  a  part  of  the  whole  aerial  pic- 
ture. As  previously  brought  out,  it  was  in  this  phase  that  the  air- 
plane first  began  to  pay  dividends  in  savings  to  the  public  treasury, 
in  1945,  three-quarters  of  a  million  pounds  of  tools,  equipment,  and 
supplies  were  dropped  to  camps  by  parachutes  or  put  on  back-country 
landing  strips  by  air  delivery.  Crews  going  in  to  fires  have  been 
able  to  "travel  light"  and  find  food  and  tools  on  the  spot.  This  lessens 
the  fatigue  factor  and  is  a  vital  addition  to  the  straight  saving  in 
delivery  time  and  cost.  Firemen  can  be  "serviced"  cheaply  by  light 
airplanes  where  the  pilot  doubles  as  dropper.  Tossing  out  a  35-  to 
50-pound  pack  to  a  one-  or  two-man  crew  at  the  scene  of  action  can 
effect  great  savings  in  the  use  of  highly  trained  personnel. 

The  use  of  expendable  equipment  on  fires  is  increasing.  Delivery 
of  hot  food  to  crews  is  an  accomplished  feat,  and  the  use  of  paper 
food  containers  obviates  the  necessity  of  packing  out  anything  but 
beds  and  tools.  Experiments  with  the  use  of  paper  beds  indicate 
that  before  long  beds  too  may  be  expendable.  Crews  who  come  off 
a  fire  with  nothing  in  their  hands  but  the  tools  with  which  they  work 
will  obviously  be  ready  to  go  on  more  quickly  to  another  blaze. 

Extensive  freighting  into  the  back  country  calls  for  landing  fields. 
These  fields  fall  into  two  major  classifications;  class  A  for  use  by 
larger  cargo-type  planes,  and  class  B  for  smaller  light  planes.  Where 
heavy  freight  or  crews  of  men  are  to  be  delivered,  class  A  fields  with 
level  runways  and  clear  approaches  are  necessary.  Quick  pick-up  or 
delivery  of  one  or  two  men  and  light  equipment  can  be  made  on 
class  B  fields,  which  may  be  small  cleared  strips  with  one-way  landing 
and  take-off  chances  and  sloping  or  undulating  runways.  Forest 
Service  pilots  must  be  good !  In  Oregon  and  Washington,  tentative 
planning  calls  for  class  A  fields  at  12-  to  20-mile  intervals  and  class 
B  strips  as  close  as  6  to  10  miles.  In  most  areas,  however,  rough 
topography  will  prevent  attainment  of  this  spacing.  Where  it  is 
possible,  it  will  bring  men  nnd  supplies  to  within  an  hour's  hike  of 
practically  any  portion  of  most  forests.  Airfield  development  of  this 
spacing  would  make  it  unnecessary  to  construct  a  large  part  of  the 
planned  road  and  trail  systems  on  many  national  forests.  Therefore, 
use  of  aircraft  immediately  becomes  of  interest  to  transportation 
planners. 

Bringing  back  highly  trained  personnel,  such  as  smoke  jumpers, 
becomes  a  factor  of  increasing  importance  as  their  use  expands. 
Quick  return  to  base  by  air  can  double  the  effectiveness  of  a  given 
squad  during  periods  of  higli  fire  occurrence  such  as  follow  a  series  of 
liglitning  storms.  Furthermore,  in  case  of  injury  or  sickness,  it  is 
difficult  to  measure  the  value  of  air  transportation  in  saving  lives 
and  suffering. 
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Straig'ht  transportation  of  skilled  personnel  over  long  distances 
on  the  Western  forests  steps  up  the  efficiency  of  overhead  during  the 
summer.  In  1945  more  than  1,000  trained  fire-overhead  were  moved 
by  airplanes  to  fire  jobs.  In  one  instance  the  Army  Air  Force  moved 
200  fire  fighters  300  miles  in  a  few  hours. 

In  many  places  throughout  the  mountainous  West,  much  valuable 
lime  may  be  lost  in  travel.  On  the  Wallowa  National  Forest  in 
Oregon,  for  instance,  overhead  and  men  leaving  the  Snake  River 
Canyon  nuist  travel  down  the  river  to  Lewiston,  Idaho,  and  thence 
around  to  Enterprise,  Oregon,  by  car  to  get  back  to  headquarters — a 
distance  of  over  200  miles  requiring  almost  2  days'  travel.  This  same 
trip  can  be  made  by  air  in  less  than  an  hour !  Light  planes  with  2- 
or  3-passenger  capacity  are  being  used  in  many  places  like  this  in 
the  Western  regions  for  several  montlis  during  the  field  seasons. 

Four  new,  bright-red,  four-place  Stinson  airplanes  were  purchased 
by  the  Forest  Sei'vice  for  fire  control  use  on  the  Western  forests. 
Tliey  have  been  kept  busy.  When  not  in  use  by  Fire  Control,  they 
have  been  in  demand  by  the  other  divisions  which  ])ay  a  flat-rate 
chai'ge  for  the  service.  The  savings  in  cost  to  the  renting  parties  have 
been  amazing  at  times  ! 

A  new  ])rograni  is  undei-  way  in  Region  3,  Arizona  and  New  Mexico. 
When  disastrous  fires  occui'red  on  the  Gila  Wilderness  Area  during 
the  early  spring  fire  season,  observers  thought  that  smoke  jumpers 
might  have  prevented  considerable  loss.  Great  altitude  and  the  strong 
winds  prevailing  over  the  upland  mesas  have  in  the  past  discouraged 
smoke-jumper  tests.  Now,  however,  trials  are  proposed  by  a  squad 
of  jumpers  and  cargo  droppers  from  one  of  the  Northwest  Regions. 
It  is  thouglit  that  new  methods  will  be  evolved  or  existing  practices 
altered  to  fit  the  situation  in  the  Southwest.  Dovetailing  the  April 
to  July  fire  season  of  the  Southwest  into  that  of  the  Northwest  Regions 
may  jjrovide  a  longer  pei  iod  of  training  and  usefulness  for  the  present 
smoke-jumper  program. 

Helicopters  for  use  by  the  Forest  Service  are  still  in  the  offing,  but 
testing  is  going  ahead  as  rapidly  as  possible.  Present  limits  on  useful 
load  capacity,  altitude  range,  and  functional  dependability,  are  being 
extended  slowly  by  Ai'my  search  and  rescue  units  woi'king  out  of  March 
Field,  Calif.,  in  cooperation  with  the  Forest  Service.  The  R-5  model 
of  the  Sikorsky  helicopter  is  the  only  one  that  has  been  tested,  since 
the  Army  had  the  machines  and  the  pilots  to  operate  them.  Other 
manufacturers  are,  however,  entering  the  "direct  lift"  field,  and  it 
may  not  be  too  long  before  competition  and  increased  demand  for 
their  specialized  service  will  bring  an  "egg-beater"  on  the  market 
which  will  fit  Forest  Service  needs. 

Bombing  fires  from  the  air  has  always  kindled  interested  specula- 
tion hy  the  general  public.  It  has  entluisiastic  backers  in  the  Army 
and  the  Foi-est  Service.  Army  search  and  rescue  units  have  a  moder- 
ately successful  record  in  the  flat  pine  belt  of  Florida  where  water  and 
chemical  bombs  were  effective  in  slowing  the  progress  of  fires.  Trials 
are  to  be  continued  during  the  summer  of  1946  on  an  area  in  the  high, 
rugged  mountain  country  of  the  Lolo  National  Forest,  in  Montana. 
B-17  bombers,  based  at  (Grreat  Falls,  will  drop  special  165-  and  300- 
gallon  tanks  on  actual  and  test  fires. 

At  this  stage  of  progi^am  development,  expert  assistance  is  needed, 
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Standards  of  practice  and  method  must  be  established  on  a  national 
basis  if  ''foresters  aloft"  are  to  be  efhcient  and  effective.  Fire  Control 
has  been  fortunate  in  obtaining  the  part-time  services  of  Don  Hamil- 
ton, head  of  the  Equipment  Section  of  Engineering,  who  will  act 
as  aviation  consultant  for  the  Washington  oifice  and  all  Forest 
Service  Eegions.  Mr.  Hamilton,  formerly  a  colonel  in  the  Army  Air 
Forces,  has  had  wide  experience  in  02)erating  and  maintaining  aircraft 
of  all  types.  During  this  summer  he  is  traveling  throughout  the 
Western  regions  studying  Forest  Service  aviation  equipment  and 
aerial  operations. 

The  authors  are  well  aware  that  the  Federal  Forest  Service  has 
not  had  a  monopoly  on  the  use  of  aircraft  for  forestry  and  fire  hght- 
ing.  Many  State  organizations  and  other  Federal  agencies  have  made 
wide  use  of  planes  for  years.  However,  there  has  not  been  time  to 
contact  these  organizations  and  gather  information  relative  to  their 
current  programs.  We  have,  tlierefore,  confined  our  discussion  to 
aviation  as  it  concerned  the  Forest  Service.  Greater  scope  and  range 
of  protection  afforded  by  a  well-organized  aerial  service  may  lead 
eventually  to  a  cooperative  effort  on  the  part  of  the  various  States 
and  Federal  agencies.  It  is  expected  that  effective  teamwork  will 
result  here  as  it  has  where  activities  have  overlapped  in  the  past. 

The  successful  steps  already  taken  in  the  use  of  aircraft  in  forest 
fire  control  work  send  thoughts  fl.ying  ahead  to  search  out  other  and 
practicable  steps  which  undoubtedly  lie  in  the  future.  Success  in 
speeding  men  and  supplies  to  fires  opens  new  and  exciting  avenues 
of  conjecture  to  the  men  who  must  plan  for  transportation  and  for 
recreational  use  of  our  forests.  But  for  fire  control  planners  it  has 
passed  the  point  of  conjecture.  Use  of  aircraft  is  an  integral  part 
of  our  job.  "Force  enough,  fast  enough"  is  now  on  the  visible  horizon. 
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